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The Hoffmann Research and Development 
Division established to further bearing design 
in the light of the widely varying conditions 
of load, speed, temperature, lubrication and 
materials now demanded; to improve produc- 


tion methods and control of quality. 
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VISCO ‘KM’ Type Oil-Wetted 
Air Filter 


WET or DRY 


VISCO ‘MV’ Dry Type Air Filter Unit 





















VISCO Air Filters devour dust. Air filtration 
economics can be solved the VISCO way. Both 
types are simple, robust, reliable, efficient. The 
oil-wetted filters operate in such a way that 
collected dust in turn helps to collect further. 
Each cell has tremendous capacity and is easily 
cleaned. VISCO ‘MV’ dry type filters are over 
98 % efficient. Each unit will deal with up to 
1,000 c.f.m. Throw-away filter elements are 
easily changed after several hundred hours active life. 
Full information from THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, CROYDON. 
Telephone: CROydon 4181. 





VISCO 

















Air Filters 


Enter No. 21 on reply card 









July 22, 19690 THE ENGINER,)! 









Generator powered by ee | 
8-cylinder engine 


LISTER BLACKSTONE 


] 
lf 
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Gas compressor 
powered by 


8-cylinder engine 








Borehole pump powered 
by 5-cylinder engine 







 — 


for all essential service 


Ask for fullZdetails of the Lister range of air and water-cooled diesel eng 
up to 90 h.p. and Lister Blackstone diesel engines up to 1500 h.p. 





i 


R. A. LISTER & CO. LT) 
BLACKSTONE & CO. LI 


N 








Dursley, Gloucestershire. Phone 2371 
London Office: Imperial House, Kingsway; Wi 
Phone: TEMple Bar 9681. 
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Thousands | 
of L.S.E. motors , 
serve the 
chemical 

‘and allied 


industries 











Two 350/120 h.p. 585/200 r.p.m. N-S variable-speed 
a.c. motors driving gas compressors at Coryton Oil 
Refinery. Closed-air-circuit type, pressurized from 
a source of filtered air. (Photographs reproduced 
by courtesy of the Mobil Oil Company Ltd.) 


4LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH MANCHESTER LONDON & BRANCHES 


a 





Enter No. 31 on reply card 








4 July 22, 19690 THE ENGINEER 


HAVE YOU A 
HEAT EXCHANGE 
PROBLEM? 
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Widely used in the refrigera- 


ft 





tion industry, Samuel White 







embossed heat exchange plates 





have solved many difficult pro- 


blems in the chemical and 


¢ 





, 


engineering industries. They 


POS Per Bays Boe Horas 


epee 





are normally made in mild steel 


nee 







and heavily sprayed with zinc, 
but are also produced in stain- 
less steel. Single embossed 
plates with one flat side are 


available or double embossed 











plates which provide a larger > 

cross-section area for the liquid } 
} 

or gas circuit. i 

















Brief Technical Details: Sizes: Lengths up to 10ft. Width: Maximum: 
36”. Circuits: One circuit per plate or to suit requirements. 


Embossed Channel: 
0-1964 Sq. In. Single embossed. 
0-3928 Sq. In. Double embossed. 
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J. SAMUEL WHITE & CO. LTD. 


REFRIGERATION DIVISION 


WORKS AND SALES 
SOMERTON WORKS, COWES, ISLE OF WIGHT 
TEL: COWES 400 


LONDON OFFICE 


3 DUNCANNON STREET, LONDON, W.C.2 
TEL: TRAFALGAR 5064 
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CATTERMOLE 




















Write for illustrated brochure 
of our new range of 

General Purpose Cylinders, 
containing complete 


range of sizes and prices. 


/H.S. CATTERMOLE & CO. (Hydraulics) LTD. 


FECKENHAM ROAD, ASTWOOD BANK, 
NEAR REDDITCH, WORCS. 


Telephone: Astwood Bank 142/3. 
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Aly ERIFO LIMITED 


bn) < MANOR ROAD - ERITH: KENT Tel: Erith 33426/7 
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ILLUSTRATION SHOWS A 
10'x 4" M.S. GUILLOTINE 


@ Pre-stressed sliding head to resist @ Bottom blade carried on heavy 
opening of the blades when cutting bolster; one clearance for all gauges. 
Main structure remains in perfect 
@ Totally enclosed gear box and clutch alignment 
ith six points of t 
rami 4 oil —— @ Extremely rigid. Bottom bed fixed to 
large right angle faces in three 
@ Rapid operation directions at each end 
@ Good visibility to cutting edge @ Heavy top beam located on each end 


frame for extra stability 
@ Absolute minimum deflection for 


perfect shearing @ Precision built of the finest materials 


PRATT BROTHERS (stoursaince 





ENVILLE STREET - STOURBRIDGE - Telephone 4211 * Est: 1902 
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CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, S.W.|  Tel.: Abbey 2966 
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PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ‘“‘Wilmaket, Nordo, London 
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HYDRAULIC 
PRESSED 





IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD * WIGAN 
PARKS FORGE LTD‘ PROPRIETORS 
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STEEL PLATES & SHEETS SHEARED TO SIZE 


CUSTOMER’S OWN MATERIAL SHEARED 
PROMPT DELIVERY 


TUDOR SHEARING COMPANY LTD. 


BARNFIELD ROAD TIPTON STAFFORDSHIRE 


Tel.: Tipton 3062-4 Telex: 33-465 
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Oil isn’t easy to find. It takes 
mammoth rigs and enormous 
drills to prise it from the ground. 
Its entry into the outer world is 


made amidst an astonishing array 











of derricks, pumps and pipe lines. 
It is treated with the reverence 
of gold and brings vast fortunes 
to those who own the land 


beneath which it is found. 





Such a precious and vital fluid 











must be retained and preserved 
with the utmost care. It is, 
therefore, not surprising that 
discriminating manufacturers 
entrust this important task to 


SuPerfect Oil Seals. 


uPE FECT SUPER OIL SEALS & GASKETS LTD Factory CENTRE BIRMINGHAM 30 
SX Af 
fos TELEPHONE KINGS NORTON 2041 
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Magnesium can be machined twice as fast 
as aluminium and up to ten times 

as fast as steel, for the use of very much less 
horse-power. Machining is done dry, using 
standard cutting tools, and the high cutting 


speeds ensure an excellent surface finish. 


Magnesium is the modern metal for modern 


machinists. Let us tell you more about it. 


WOODGATE WORKS + BIRMINGHAM 32 


BM 262 
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the CRANE for the JOB 
ieee of the types of VAUGHAN Cranes :— > f Some of the Industries using them :— ‘| 

LIGHT DUTY STEEL 

MEDIUM INDUSTRIAL COAL 

HEAVY INDUSTRIAL ELECTRICITY 
STEELWORKS GAS 
(Capacity. Minimum | ton Maximum 200 tons) NUCLEAR POWER 
GOLIATH Jaw & CHEMICAL 
SEMI-GOLIATH SC. TIMBER 
S(QEBNOS 
SPECIAL PURPOSE , PAPER 
WA 1 PLASTICS 
Specialised Cranes: WATER POWER 
VESTAC SERIES I MACHINE TOOL 
RADIO CONTROLLED AIRCRAFT 
FREQUENCY CONTROLLED 
(Automatic or Remote) AUTOMOBILE 
TELEVISION CONTROLLED RAILWAY 
(Closed Circuit ) BUILDING , | 
bi, Engineers at your service anywhere iy \ In Britain and the rest of the World. gy 








OVERHEAD CRANES - HOIST BLOCKS - TELPHERS - RUNWAYS 


THE VAUGHAN CRANE COMPANY LIMITED | 
Manchester 12 ° England. 


Telephone EASt 2771. 
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successive 


cuts in cost 


Reductions in the cost of steelwork have recently been 
made possible by the availability of sections of 

increased structural efficiency, and new methods of design 
and fabrication have made further economies possible. 


The adoption of higher working stresses has 
brought a further reduction in steel and labour, 
with corresponding reduction in cost. 


And that is not all. The cost of steel per ton is now lower. — 
So the cost of steel-framed buildings goes down and down, 





STEELWORK SUITS EVERY TYPE OF BUILDING 
AND IS BASILY ALTERED OR ADAPTED ° ° ° 


BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION 
; ARTILLERY ROW, WESTMINSTER, S.W.1 © 





es 
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Now from Quasi-Are 
amade-to-measure boom 
at an off-the-shelf price 


Quasi-Arc make this welding boom to measure for 
your specific needs—at the price of a piece of 
standard off-the-shelf equipment. 

Careful design of the QUASI-ARC RAM-TYPE 
WELDING BOOM has produced an ingenious 
combination of standard and variable components to 
give complete flexibility of build-ups, and to make high 
quality high production equipment available at low cost. 











Check the features :— 


@ Boom accommodates any automatic welding 
head and can carry an operator if required. 

@ Boom and column both available in a variety of 
lengths to give horizontal and vertical movement 
of the welding head in the range 4 ft. to 24 ft. 

@ Boom and welding head may be moved to any 
desired fixed position for welding, or may be 
manipulated at welding speeds between 
5” and 60” per minute. 

@ Column fixed or swivelling through 360°. 

@ Base of column fixed or wheel-mounted for 
positioning or manipulating at welding speeds. 

@ Tachometer for welding speed indication 
fitted as standard. 

@ Special ‘‘top-hat’’ box sections of boom and 
column ensure maximum rigidity. 


@ For full details write for Quasi-Arc Technical 
Circular No. 203. 





world leaders in are weldin ng 


QUASI-ARC LIMITED, BILSTON, STAFFS. TEL: BILSTON 41191 - A (@) compan 


Enter No. 101 on reply caré 











RTHE ENGINEER _ July 22, 1960 





if 


a hy 
7577UB 





a hat-mr- loco lh drolamme) am calicMmal=\ yy 
800 ton Pressure Die 
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range, enables us to 
elmore t-mener-Tanea me l-1IN 218) 
of aluminium castings in 
all sizes up to areas 

of 400 sq. ins. and 

25 Ib. in weight. Call 

us in at the design stage 


& a a 
at id moe intricate castings 
can be saved on reduced 


machining with quality 


i ta! 
ame In quantit 
castings. . 


est Yorkshire ¢ Foundries Ltd. 


mol ave Kolam@)iiletsy ey iy 
HANOVER HOUSE, HANOVER SQ. W.1 a 


A SAYNER LANE, LEEDS 10 
Phone: MAYfair 8561 . Phone: Leeds 29466 
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Machine cut gears up to 10° dia. 


SPUR GEARS 
SPIRALS 
We produce gears of all types and sizes to SINGLE AND 
DOUBLE HELICALS 
icustomers’ own requirements. Our service also BEVELS (STRAIGHT 
AND SPIRAL) 
ncludes surface hardening, casehardening, heat WORM GEARS 
INTERNALS 
treatment, sandblasting, stretching and grinding. RACKS ETC. 


arlow and 


hidlaw Ltq PENDLETON GEAR works 


MANCHESTER 6 


GEAR SPECIALISTS Telephone: PENDLETON 2285 (5 lines) 
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THE RETAINING RING 
THAT REALLY LOCKS 








Spirolox retaining rings are made from two or more 
concentric turns of high grade flat spring steel. Spirolox 
have great strength, they can be assembled without the use 
of special tools, and do not tangle in storage. 

Spirolox rings come in a large variety of sizes to suit every 
application. And Spirolox rings really lock. 


Write now for full details and samples to Dept. E7 
WELLWORTHY LTD - LYMINGTON - HANTS 
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OVERLOAD 
& 


CYCLONE 


Aerofoil Fan 


With maximum total efficiency of over 90%, 
these Aerofoil Fans are especially 
suitable for High Velocity systems and all 
Air Conditioning and Ventilating 
installations with large volumes and high 
water gauges. May we send you full 
technical details or advise on your specific 
use requirements ? 


17 MATTHEWS & YATES LTD. 


Head Office & Works: 
CYCLONE WORKS, SWINTON, MANCHESTER 
Tel: SWinton 2273 (4 lines) 








London Office: 
135 RYE LANE, PECKHAM, LONDON, S.E.15 
Tel: NEW Cross 6571 (4 lines) 


ALSO AT:- GLASGOW - LEEDS - BIRMINGHAM - CARDIFF - BOURNEMOUTH 
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The Gananoque Electric Light and 


Power Company Limited, Ontario, 
have commissioned a new Power 
Station to meet the increasing 
demands of the Township. The 
Generating Plant of the Station 
which is shown above consists of 
two— Mirrlees KSP 8 Dual Fuel 
Engines direct coupled to Brush 
Alternators each having a continuous 


rating of 1360 kW 450 r.p.m. 








The Mirrlees KSP and KVSP Dual 
Fuel Range comprises 3, 5, 6, 7 and 
8 cylinder engines in line and 12 and 
16 cylinder engines in vee form 
developing powers up to 3850 b.h.p. 
continuously at 450 r.p.m. 


MIRRLEES, BICKERTON & DAY LIMITED 
HAZEL GROVE 
Tel : Stepping. Hill 1000 (15 lines) 
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with a turbo-charged 


dual fuel engined installation 
operating on natural gas in 7 


EASTERN GANADA 


§ 





STOCKPORT CHESHIRE 
Grams: Mirrlees, Telex, Manchester 
y 1E 29 


A member of the Hawker Siddeley Group 
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Brook Electric Motors drive 
lifts in tall buildings 
machinery in deep mines. 
Where dependability, econ- 
omical cost and efficient 
after sales service mean 
much to you, Brook 
products are worthy of ycur 
consideration. 





Totally Enclosed 


B.S. Explosion 
Fan Cooled Motor 


B.S. Drip Proof Motor Proof Motor 


Lift Motor 





Three modern factories pro- 
duce them; sixteen sales 
offices in Great Britain, two 
subsidiaries and more than 
seventy representatives 
abroad provide the service. 
Before you buy or after... 
technical advice is always 
yours for the asking. 


1/25th. to 600 Horse Power 


MOTORS 





BROOK MOTORS BLTD+- HUDYDDYVERSFIELD 


60/10 
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RENSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE: STAINES 4261 
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purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
eMINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
@©DIAPHRAGM VACUUM 


eo. H.P. 230'1/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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McNEIL 


manhole doors 





for air-receivers, 


boilers, etc. 


HEAVY STEEL PRESSINGS 









FOUNDRY LADLES 


FABRICATED STEELWORK | 







WELDED CENTRAL 


HEATING BOILERS 






CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: ‘‘McNeil, Glasgow” Phone: South 1131 
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BLACKHAWK 


Porto-Power 


Wide and versatile range of :hand-operate 
pumps & rams gives tons of hydraulic power 
saves time and cuts costs 


Basis of the Blackhawk Porto-Power system are the robust, hand-operated Pumps 
which power a wide range of versatile rams and attachments. Blackhawk Porto-Power 
gives you from 2 to 60 tons of hydraulic power under fingertip control for unlimited 
production, construction, maintenance, and testing applications. Power-operated 
pumps are also available. 


PUMPS 


















AllA ob 
bap 


GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 

















P-76 Standard, 10,000 p.s.i. 












SELF ERECTING 


LLENSC? 


(ENGINEERS) LTD. , ee 
SPENCER BRIDGE WORKS —. 


*Phone: 59714 TASER Ta P-80 2-Speed Automatic Changeover, P-85 2-Speed Lever Control, 
10,000 p.s.i. 10,000 p.s.i. 

















OR TO YOUR NEEDS 
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RAMS 
THE RIGHT LUBRICANT . 


IN THE RIGHT PLACE f | 
ENSURES , doiail 


RC- 640 RC-740 R-263 RC-540 RC-75 RC-159 RC-160 | 
2-ton 4-ton 4-ton 4-ton Push 10-ton 10-ton | 

LO RN G t k Li F F Pull Push Push Push Shorty Push long- 
Midget stroke | 

—— Push 


RC-224 
20-ton long-stroke Push 








RC-251 RC-210 20, 30 & 60-ton 
20-ton Push 50-ton Push Holl-O-Rams 
Porto-Power Spred Rams get into Tight Corners 
. : te SA-7 10-ton Deep 
oe won ~") x reach Spred Ram 


SA-4 SA-6 
10-ton Wedgie 4-ton Wedgie 


For full specifications and details of attachments and assortments, 
write for catalogue E.7. 


The IRONSIDES 
iio | Cs> BLACKHAWK LIMITED 


Ws, 
DAY To 12-16 BRUNEL ROAD, ACTON, LONDON, 
BANK 5 CKPORT Telephone: SHEpherds Bush 3425 (4 lines) 2317 (2 lines) Telex: 2419 
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Reyrolle 
welding-sets 


can be fixed 





on production lines 
or mobilised for 
outdoor 


constructional 
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Di welding-generator coupled toa 


Ww. Perkins diesel-engine HEBBURN - CO. DURHAM - ENGLAND 
41) 
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LITELINE 
TRUNKING 


LIGHTER 


Lightness is only one of the many special 
features of the new Siemens Ediswan 
Liteline—but it’s important. It means 
that Liteline Trunking is easier to handle 
and fix; it means that you can erect it in 
longer and more economical spans with 
fewer fixings and it means lower stresses 
on the roof structure. 

Liteline Trunking provides two unob- 
structed cable troughs that you can run 
under, over, through or around any type 
of roof or ceiling. And you can attach any 
kind of fluorescent or filament light 
fitting to it with the simplest tools (and 
sometimes none at all). 

There is so much to say about Liteline 
Trunking and all the fittings and acces- 
sories that it fills a 10-page illustrated 
brochure. We’d like to send you a copy. 


Write to: Associated Electrical Industries Ltd 
Radio and Electronic Components Division 
Lamps and Lighting Department, 
38/39 Upper Thames Street, London, E.C.4 
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You make it 
— we'll case it! 


Gi MADE-TO-MEASURE 
























19 































Instrument cabinets and equip- 
ment racks in formed steel sections 
are Ritherdon’s speciality. Made- 
to-measure for housing communi- 
cations, control, and instrument 
equipment, these cabinets are all 
constructed on a ‘Standard’ system 
whatever the specified shape or 
size. Units of basic but flexible 
design (some examples are illus- 
trated) can be constructed to meet 
your particular specifications at. 
a price comparable with batch 
production costs. Ritherdon’s 
method of construction saves 
design time and avoids the long 
delays and high costs of housing 
non-standard. equipment. 


Write or telephone us for 
Surther details 





ALPHADON 








S71] fe Me RiTHERDON 
INSTRUMENT and F team 
0 EQUIPMENT HOUSINGS 
id AT ECONOMICAL COSTS. (A 
| - RITHERDON & CO LTD - DARWEN ~- LANCS -_ Telephone: DARWEN 1028 
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— Clean 
Handling 


CLEAN HANDLING of grain, 

coal, alumina, phosphates and 

other granular materials discharged 
pneumatically from ships’ holds. 
When suction nozzles like these are at 
work there is no sign of the 
disagreeable and sometimes 

injurious dust raised by mechanical 
unloading plant. 


aR 








STOCKPORT, ENGLAND. Telephone: GATley 3621. Telex: 66-287. 





...a relatively new concept in many industries, 
where dirty or dusty working conditions were 
for long accepted as inevitable because of the 
dirtiness or dustiness of the materials which 
have to be handled. 

A concept made possible by the development 
and extension of handling techniques, 
particularly in pneumatic handling, to which 
Simon Handling Engineers Ltd, have 
contributed so much. Techniques which allow 
clean handling of grain, coal, chemical powders 
and other materials, resulting in reduced costs 
as well as better working conditions. 


CLEAN HANDLING of carbon 

blacks at the India Tyre and 

Rubber Company’s factory at Inchinnan, 
Scotland. From a bulk intake point 

the blacks are conveyed to storage 
hoppers and thence through a weigher 
hopper direct to the Banbury mixers 
by a mechanical handling system 
operated from control panels. 


FOR CLEAN HANDLING, ACCURATE HANDLING AND FAST HANDLING SEE 
Simon Handling Engineers Ltd & 


Telegrams: S.H.E.L., Telex, Stockport. 
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Tomovtows tndustiy needs 
FACTS 


THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASuRin;| 





STRAINS, FORCES, PRESSURES, DISPLACEMENTS etc 


THIS ELECTRONIC MEASURING TECHNIQUE IS PARTICULARLY VALUAB,: 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF oan 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. | 
THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISi() | 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEA) 





EVERY DAY MORE AND MORE ENGINEERS ARE ADOPTIN( 





THE MULTIMETER—THE MODERN MEASURING INSTRUMEN 











Fi 
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BOULTON PAUL AIRCRAFT LIMITED, 
Tel: Fordhouses 3/91 


BPA | iectronics WOLVERHAMPTON ) 











Sete your ower trenomiesion protien, 





' 





4 


with the | 
amazing | 
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i T REDUCES 
The peak amperage during 
Starting 

ELIMINATES 


Starting shock and snatch 


PREVENTS 

Overloading electric motors and 

burning them out. 

Breakage of fragile materials 

due to sudden starting shock. 

Damage due to overload. 
INCREASES 

The life of belt and gearing. 
PERMITS 

Inching and rapid reversal. 
SAVES 


The cost of high starting 
torque motors. 


RELIEVES 
The motor of load. 




















DRY FLUID 
CENTRIFUGAL 
COUPLING 












POWDER COUPLINGS LTD., | 


A Member of the Specialloid Group of Companies 


AIREDALE WORKS, HUNSLET ROAD, LEEDS, 10 


Telephone : LEEDS 20936 & 31471/7 
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roller bearings 
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ball bearings 





A comprehensive range of medium and 


miniature size NEW DEPARTURE ball and HYATT 
roller bearings for applications where 
precision, accuracy and long life are essential. 
Write for detailed literature on the range of 
bearings available to meet your requirements. 


AG-DELGO 


DIVISION OF GENERAL MOTORS LIMITED 


i Bearing Sales Office: 244 Brompton Road, London SW3 ’phone: Knightsbridge 4531 





ly © 


Head Office: Dunstable, Beds. Also Southampton and Liverpool. 
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GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


THREE SIZES 
21” —25" 28” Swing 
14”—1}"—2" Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 





FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER ‘Corona’ 
67534 (5 lines) Leicester 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S. W 
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DIESEL, ELECTRIC & ST am 


= RRS 


CRANES | 


GRAFTON CRANES LTD. - 
BEDFORD, ENGLAND. 
Established 1880 





Telephone : 
2490 


Telegrams : 
GRAFTON, BEDFORD 











gra ea ates 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


rer) 
Paar 











ee Say ee 
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A member of the GEORGE FISCHER group (Switzerland) 





Astronomical proportions 














We mustn’t exaggerate: the demand for 
GF Malleable Castings 

isn’t quite of that order. Not yet. 

But it does grow at a most 
impressive rate. Not surprising, 
of course. They are tougher, 
more accurate, 

more “ machineable ”’ 

than most, 

and they really do 
cut production costs, 
particularly where 
large quantities 
are concerned. 


This GF Malleable Casting 
is a mounting bracket. 


Yjlda 
r MALLEABLE CASTINGS 


Facts and figures are 
yours for the asking. 
Please write or ‘phone. 





BRITANNIA IRON AND STEEL WORKS LIMITED 


BEDFORD Telephone: Bedford 67261 ENGLAND _— 


Enter No. 221 on reply card 
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new 
process 
timer 


type 


20 seconps 40 


: 7: 


% 


This timer offers a wide variety of contact arrangements without internal rewiring, 
It is self-resetting, can be started by a remote switch and is of medium price. 
The IMP timer is available in two forms, flush mounting and wall mounting, 
The range includes timers to cover full scale times from 30 secs. to 4 sec. settings, 
up to 24 hours with 20 mins. settings — some of these are available from stock. 
The timer is driven by a small but powerful self-starting synchronous motor 
working on 200/250v. A.C. 50 cycle supply. Contacts are rated at 2 amps 
250v. A.C, Write for list 186/E 


} FLO). pb) >> Ge Fy BD 


ANERLEY WORKS, LONDON, S.E.20 


TELEPHONE: SYDENHAM 3111 (5 LINES) 
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‘STRATELINE’ | 


Speed reducers 


Input h.p. range 1/16th to 40 h.p. Ratios from 
3:1 to 1,000,000: 1. 
undertaken for special applications. Maximum 
torque output 100,000 Ib/ins. Coaxial Shafts: 


Positive gear drive therefore no slip. 








Greater reductions can be 








Large Reduction Ratios in very small space. 


Each Unit covering a wide range of ratios without 
alteration to external dimension. 


Can be supplied with an electric motor as an integral 
part of the gear box, or as a non-motorised unit. 
Units can be arranged for any position of mounting. 


We also manufacture 


‘VARATIO’ .*‘ANGL és 
: gear 
The “ Varatio” Positive Variable e STANDARDISED RIGHT ANGLE 
Change Speed Gear Box has the CONIFLEX BEVEL GEAR UNITS 
outstanding merit of ROBUST ®@ FOR INDUSTRY. ine 
SMPLEATY COUPLED WINE @ ZCI aay poner ate aie i | 
HIGH EFFICIENCY AND COM- manual or power operated equip- 
PLETE RELIABILITY, and is emi- ® ment up to 4 h.p. at 1,200 r.p.m. 
nently suitable for every industrial » ar > Saveenee —— 
requirement where variability of ANGLgears are quiet and efficient 
speed and a positive drive at pre- @ at speeds up to and including a 
determined SPEEDS MAIN- @ [Utod"for quictiess at full rll 
TAINED WITHOUT SLIP are re- speed before it leaves the factory. 
quired. An outstanding feature of © There is an ANGLgear to solve 
«“ + 99 . almost any 90 deg. power take off 
the “ Varatio” Gear is the RELA- @» problem. 
TIVELY SMALL SPACE it * Made in England under licence to USA 
occupies. @ principals. 


Full information and literature freely available from: 


VARATIO-STRATELINE GEARS LTD.| 


277-279 Aberdeen Avenue, Trading Estate, Slough, Bucks. 


telephone: Slough 20271 t 


Copyright Reserved. 
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_ . ‘Mofors need protection too 
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ELLISON STARTERS give 
full protection against 
costly motor burnouts\, 
under alfconditions \_- \ 


r ; # 


in i % PF oa. . 
5 y . x, a 


: “St. ? ad we ma Km 





ELLISON LTD. : - PERRY BARR - BIRMINGHAM 226 


862 
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can be operated in regularly 
timed cycles 


for-¥ alm ol-Wae) ol-Jal-10 Me) axel (e}-1-10 | 
automatically 


We yaulimceicimeleialiate 
F Vale mmed oldu are] 


— they increase plant efficiency and 
reduce operating costs, and are avail- 
able in a range of sizes up to 24” bore 
ice} ame) oX-1e-t dle) aM ohvam oval-1Ulnt-tdlormalzele- Lelie 
or electric power. 

Further information supplied on 
request. 


UNV Te [oro sxol 1-1 amen ©) 0-1 4-00-10 
Valves’ installed on ‘a 
#@ prototype 3 cylinder Lock- 
* Hopper for hydraulic 


—  oureraeien of coal 


fcourtesy of National Coal 





Board). 


& 


a 
a 





AUDCO valves 


AUDLEY ENGINEERING CO. LTD. (CONTROLS DIVISION) EASTERN AVENUE, GLOUCESTER. TEL: GLOUCESTER 21451/5 
A Division of Audley Engineering Co. Ltd., Newport, Shropshire 
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a place 
in the Hall of Fame 




















at is special about Harland 
lectriglide submersible 
jumpsets. 








p and motor built under 
he same roof by men with 
ver 50 years’ experience on 
manufacture of borehole 
jumps and associated electric 
tors, 









arland commenced the development of 
ubmersible pumpsets 25 years ago and have 
ined wide experience in the balanced 

ign of the two components. 





¢ Harland submersible motor is of the all 
et type and is therefore easy to maintain 
d overhaul as it does not rely on special 
» ficals between rotating and 
» [Stationary parts. 








special study has been given to 
€ design of journal and thrust 
tings which form the most 
portant part of any machine 
perating under water. 













arland offer standard 
Ulectriglide submersible pumpsets from 20 to 130 h.p. 
gainst short despatches. An after sales service scheme is designed 
#0 give you complete satisfaction. 


ARLAND 


ulectriglide submersible pumpsets 


HE HARLAND ENGINEERING COMPANY LTD. 
ALLOA SCOTLAND 


Phone ; GROsvenor 1221 
NEWCASTLE-UPON-TYNE worn 


ra el, a 2PM SUSE APN a 
anches : E IM 
VERHAMPTON AND OVERSEAS. 


E.P.E. 


make an extensive range of D.C. 


It’s as simple as that. 


and Flameproof Motors to suit 


almost every requirement. 


But E.P.E. service goes much 
further than that. With every 
post come orders and enquiries 
for motors to meet unusual re- 
quirements and standards with 
the certain confidence that if it’s 
possible to produce such motors 
at all—E.P.E. design and manu- 
facturing experience will find the 


answer. 


STOP 
LOOKING 


HERE IS THE ANSWER TO 
ALL YOUR D.C. AND 
FLAMEPROOF MOTOR 
PROBLEMS— 





THE ELECTRICAL POWER 
ENGINEERING CO. (B’HAM) LTD. 


Bromford Lane, Birmingham 8. 
Telephone : STEchford 2261. 
‘Grams: Torque ’Phone Birmingham. 


London Office: 421 Grand Buildings, 
Trafalgar Square, London, W.C.2. 
Telephone : Whitehall 5643 and 7963. 
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Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
WIRE GAUZE 
WIRE CLOTH 
SIEVING 
SCREENING 


Write for our Brochure 











Telephone : 


Shoreditch 9582 PHIPP STREET 


LONDON E.C.2 
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NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechani Aut ti 

Special Machines and Projects 

Structural Engineering and 
Reinforced Concrete, etc. 





53 VICTORIA. STREET S.W.1 
— TEL. ABBEY 6132 — 
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the worlds finest TOOLS 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 








CROSS British made products are manufactured 

by an outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by many 
patents, this manufacturing method has enabled components 
to be made from wire and with superlative accuracy. 


Where top standards are essential 

you can rely on CROSS precision products. 

Wire thread inserts * Spring washers * Circlips and retaining 
rings * Steel piston rings * Jet engine labyrinths. 


MANUFACTURING CO. 
(1938) LIMITED 


COMBE DOWN BATH 


SOMERSET * Phone: Combe Down 2355/8 
Grams: ‘CIRCLE’ Bath 
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Supply 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, 


Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. 


New Bond Street, Halifax. 





Bee "ae 


are ears 


sis 
elt 






Telephone: Halifax 5217/8 Telegrams: “ 


Enter No. 265 on rep! 
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How big is your safety margin? 
















It depends largely on the operational speed of the rotor. 
Precision parts like electric Gyroscope rotors, or record player 
armatures, require very delicate balancing at high speeds. 





Fortunately, the higher the speed, the greater the 


carl 
sensitivity of a dynamic. balancing machine. 

—F 

j The machine shewn will balance small rotors at speeds 

up to 60,000 r.p.m., and detect displacements as small 
none as 0.002. This is ample margin for any application. 
wh 

At the end of the balancing run, the information 

at remains displayed on twin vectormeters. 
SIL? The position of a light spot on a polar diagram 
GEA 


shows the angle, and the radial displacement of 
the light spot shows the amount of unbalance. 








for ELECTRODYNAMIC BALANCING 





a 

Please ask for further information, quoting reference E3 
d es 
rei 


W. & T. Avery, Limited, Birmingham 
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AEI| Engineers 
talk his language...and YOURS 


Whether the eventual user of your product bakes bread or manufactures cars, whether 
he is a farmer or iron founder, you will find that AEI understands his particular requirements. 
Up-to-the-minute thinking on user preferences means that AEI engineers know your design 
problems, and when your product incorporates electric motors and control gear 


they can give you valuable assistance. 





Extra selling point for your product 


Sales of your product ultimately depend 
on satisfaction with every part of it. 
Your customers will appreciate the well- 
known reliability of AEI motors. You and 
your customers will get the benefit. 


Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-Y & 


A542] 
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PLEAN UP WITH A FRAM FOL 


Worried about subversive elements lurking in fuels, lubricants or 
process liquids? Wicked little micron-sized saboteurs? Want to get 
rid of them quietly and without any fuss or undue expense? Then 
clean them up with a Fram filter. We’ll tell you the right type to fit 
if you give us a description of the wanted party, or we'll be happy to 
send you a copy of our new publication, FRAM INDUSTRIAL 
FILTERS AND STRAINERS. 

It will tell you about the range of FRAM filters, and replacement 





: elements available for handling liquids and gases in industrial and 

chemical processes. ane 
FRAM filter FH 656 P houses 6 cross-flow 
ponos AEROCESSORIES LIMITED - TREFOREST - PONTYPRIDD - GLAMORGAN Filcron type elements rated at 50 g.p.m. S.E.A. 


30 oil, 160°F at a pressure differential across 


FO A MEMBER OF THE FIRTH CLEVELAND GROUP PR Re 


CRC IFI 


Enter No. 291 on reply card 








July 22, 1960 THE ENGINERR | 


“85 2A Faas 


ad oe | One OF OY. a —] Bk gi — Ed 





BEAUTY 


=A F-t=3 Lom Oroy-4 d-1o Mitch d-1-1 toh dal ol als (Mall laal-1ael0l-mm efel-t-1] oll -me-1 ele) iier-halolal-mr-lale| 
for this reason is being produced !n a wide range of textures and 


colours. Write for further details. 


© 


FOR NEARLY HALF A CENTURY 


BRITISH ROLLING or LIMITED 


BRYMILL STEEL WORKS P.O BOx NO. 10 TIPTON, STAFES 





q 


Enter No. 301 on rep! 















THE ENGINEER _ July 22, 1960 


pM O38 a me 4 Be = rol 
PROPANE? 








it answer, for the rig 


' 


vice—ask British Oxvaen Gase: 
YQ 


Does your type of production call for propane? acetylene? production needs. Only British Oxygen Gases have this 
or both? British Oxygen Gases give will you an unbiased breadth of experience and only British Oxygen Gases can 
answer. Because British Oxygen supply gases for all pur- offer you such a complete delivery service of industrial 
poses, they can help you from experience to choose the gases—in cylinders, or in bulk from their nation-wide tanker 


most efficient, most economical gas for your particular fleet—and lend you storage tanks as well if you need them. 





BRITISH OXYGEN GASES LIMITED 


27 ST. JAMES’S PLACE : LONDON : S.W.1 


A (ao company 
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The pump is available for either flange or foot mounting. 


Lockheed 
hydraulic pumps 


These Lockheed pumps have been expressly designed for use in industrial applica- 
tions, where freedom from limitations of space and weight has enabled us to use a 


massive construction with generous ball and roller bearings. 
As a result, the pumps may be expected to give a long, trouble-free life with 








[os] 


























maintenance of the original efficiency. 
The ‘‘MERSEY’’ pump illustrated is available in capacities, at continuous rating, 
ranging from 3 up to 63 gallons per minute at pressures up to 5000 p.s.i., depending 
on the volumes delivered. This variation in capacity is obtained within the same 
main construction by the use of interchangeable cylinder inserts of three alter- 


native sizes. 
An impeller is incorporated which ensures maximum hydraulic efficiency by 


minimizing any possible cavitation effects. 

While primarily intended for direct coupling to suitable electric motors, this unit, 
being of piston type, retains high efficiency at low speeds. The design not only 
incorporates all features necessary for long life under full load conditions, but has 
produced a unit in which ease of servicing and fitting replacement parts is out- 


standing. 
Send for particulars of this and other hydraulic pumps in our range. 


Lockheed 


INDUSTRIAL HYDRAULICS 


LOCKHEED PRECISION PRODUCTS LIMITED 


Industrial Hydraulics Sales Engineers are at your service also at : 
144 St. Vincent Street, 








INDUSTRIAL HYDRAULICS DIVISION b hp hens mean 
tomotive House, achbrook Road, 
SHAW ROAD, SPEKE, LIVERPOOL 24 Sooo arent Street, Leamington Spa, Glasgow, C.2 
London, W.1! Warwickshire Central 0291- 
Langham 2527 Leamington 2700 
3 





Telephone : Hunts Cross 2121. Telex : 62394 


ONE OF THE AUTOMOTIVE PRODUCTS GROUP ‘= 
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on the road—on the water 


Canterbury choose COBEX 


eee ata i, le 





EES, 


The world’s first powered amphibious sidecar has windscreen and sidescreens of Cobex Rigid 
Vinyl. This revolutionary development by Canterbury Sidecars Ltd., one of the largest 
sidecar manufacturers in Europe, is a streamlined sidecar which, mounted on a quick- 
release chassis becomes, within seconds, a two-seater boat with built-in motor, capable of 11 
knots. This dual role presents special problems in the choice of materials, and Cobex proved 
to be the ideal choice. It is ozone and corrosion resistant, impervious to water, and its easy 
forming qualities have contributed to the clean lines of the design. Cobex Rigid Vinyl] is 
manufactured by BX Plastics Ltd., and has many applications throughout Industry as fume 
ducting, roof lighting and in all types of corrosion resistant plant. 


CO ie EX Transparent Rigid Vinyl 


Please write for full details and samples to:— 


BX PLASTICS LTD A subsidiary of The British Xylonite Company Lid. 
Cobex & Bextrene Sheet Sales Division 


eply BRANTHAM, MANNINGTREE, ESSEX. TELEPHONE: MANNINGTREE 401 














Enter No. 331 on reply card 








34 









make sure you 


get STEELWAY tix 
on the ground Noor 








TEELWAY 


WONTITIVLITT Ee ce specialists in 


Floorways, Walkways & Stairways 


Complete installations in Steel or Aluminium Alloy. 


QUEENSGATE WORKS, WOLVERHAMPTON 


TEL: 21633 (2 lines) 


London Office: 25 Hanover Square, W.!. - Tel: Mayfair 8783 & 8788 
Glasgow Office: 74 York Street, C.2. - Tel: Central 3467 
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10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 









3 Motor, electrically 

operated Fixed Whar{ 

Crane. Duty: I5 tons 
at 22 ft. radius, 




















CRANES 


STEAM 
DIESEL ( 
DIESEL-ELECTRIC 

ELECTRIC 
























Telegraphic Address» 


Teleph Nos.: 
“ Lifting, Leicester’ a. 


22575-6 
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TUBE BRUSHING 
BY AUTOBRATION 








TOT 
oh Ml et 


The Ferret | 
Rutobrator.... 


CREEPS AND DOES NOT REVOLVE —IT 
DOES ALL THE PUSHING PULLING AND 
WALKING TO AND FRO FOR YOU !! 








The AUTOBRATOR js a variable frequency oscillator 
which, when attached to the standard type of tube 
brush, causes the brush to force its way through the 
tube so that the operator does not have to push. When 
the air is switched on th is set walking until it 
reaches the end of the e double thrust action 
then changes direction and the brush returns in the 
same way. THE N.400 TRAVELS WITH THE BRUSH 
TO THE END OF THE TUBE. A QUICK TUG ON THE 
SAFETY CHAIN REVERSES !ITSOTHAT ITTRAVELS 
BACK TO THE OPERATOR 











AIRNESCO PRODUCTS 











ROCHESTER: STROOD: KENT 












Telephone: Strood 78310 
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WHAT SMITHS MEANS TO INDUSTRY 
IN TERMS OF 


REMOTE 
INDIGATION 


In terms of remote indication, the name SMITHS means 
a vast and comprehensive range of instruments of “‘stand- 
anything, go-anywhere” robustness. 

For example:— 


SMITHS ELECTRIC TACHOMETRY 

Indicates such functions as speed and r.p.m., with a wide range of 
Indicators and Generators employing single, three phase a.c., or 
direction sensitive d.c. systems. 





* Generators may be interchanged without Indicator 
re-calibration. 


Multi-Channel Recorders can be provided for use with 
Smiths Electric Tachometers. 


* Two Indicators can operate from one Generator. 


* Automatic Control, functioning at predetermined speeds, 
can be included in the equipment. 


bly 
I2 14 


SMITHS 







A POINT WORTH NOTING 
All Smiths Instruments 

are backed by a comprehensive 
after-sales service 


SEAT nee OREN ae 


SSS SET 


: . 7 Bey Atypical 4” watertight 
oa, SOS square flange mounting — eke 
i . oe r.p.m. indicator with a ~ 

\ novel form of prismatic 
\ illumination 


Please write for the 
appropriate leaflet 


Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 





INDUSTRIAL INSTRUMENT DIVISION 
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The seven ages & 
of a £14 million =& 
steel project 


A picture history of |g@smen~ i Lae RTS = 
Consett’s new Expat ed ieee oe 
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. ° MAY ’59. The first column went up on May gt} 
4 - hig h P la te M all work began on levelling an enormous platform, over 1959. Two million cubic yards of earth had bea} 
half-a-mile long, in the hillside at Hownsgill. A moved, about 7 miles of new railway track had ti} 

waste-heap on the site was still burning in places. be laid, two bridges constructed. 


aN 7 22 i, 
Aa AL 


VA 


eee ra - ¢ i Wee 


JULY ’59. The skeleton rises. 600 men werenowat SEPTEMBER’S59. Foundations forthe mill’sequip- DECEMBER ’59. Equipment for the mill was1 


work on the site, and the framework of the mill was ment were meanwhile being excavated. For the mill 
well under way. Altogether 11,500 tons of structural stand five huge columns were driven down 50 ft. 
steel were to be needed. Hole here is for cross-cut shear foundations. 


starting to arrive. Some of the roof was on, andtl 
were installing the overhead cranes—one of th 
big enough to lift 150 tons. 


SUH HNNANLAIVUULULULUNIAUAUUUUUUUULULUUULUOLULUOIUUOUUU0CULULULULLLUC404 (4.000000. 
The next stage 
of development 


When it is finished, the Hownsgill mill 
will be able to produce 10,000 tons a week 
of the highest quality steel plate in the 
world—plate for ships and boilers, rolling 
stock and machinery. ; 
But Consett’s development plans will 
not stop there. The next stage is the 
introduction of the revolutionary ‘oxygen’ 
process for steel making. Two new 
types of converter are to be installed, 
using jets of oxygen to refine molten iron 
more quickly and reliably. ’ 
Looking further ahead, the plan i- 
cludes a new blast furnace of 28-ft 
diameter, new coke ovens and gasholdet 
and a new ore yard. The whole cost 
be very nearly £30 million. 





MAY ’60. Installing equipment. The first job for JULY '60. Finishing touches. By now the mill jj, 
the overhead cranes was to install the equipment of stand, the great shears (capable of cutting nearly 
the mill. Here the housing for the great mill rolls is 2” thickness of steel) and the cooling banks were all 


being manoeuvred into position. finished. a Cc 0 ey Ss ET 


IRON COMPANY LIMIT 


CONSETT, COUNTY DURHAM + TELEPHONE: CONSETT 341 (12 LINES) - TELEGRAMS: ‘STEEL PHONE CONSETT” 
Enter No. 361 on™ 
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fullway VALVES 


MEET EVERY REQUIREMENT 


@ Full Flow, no restriction. 








@ Available for a big variety of liquids 
or gases at high or low pressure. 


@ Negligible maintenance. 





@ No metallic contacts. 
@ No lubrication required. 


@ Made in stainless steel and 
other materials for a wide 
range of applications. 


d, 
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HYDRAULICS & PNEUMATICS LTD 
WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 
Telephone: Wolverhampton 24456 
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MASSIVE OR MIDDLEWEIGHT... 


For factory or warehouse. Huge mobile testing equipment, 
massive trollies, the lightest storage bin—all are 

gliding easily from place to place, moved with a minimum 
of effort. Industry is flowing smoothly, freely, 
efficiently—thanks to FLEXELLO, the largest 
manufacturer of castors in Europe. Made to the 
most rigid standards, to support weights from 

a few pounds to twenty tons, there’s a FLEXELLO 
castor from our vast range to 
cater for all requirements, 


This castor was specially designed 
and produced for aluminium production and 
has a load capacity of from 10 to 12 tons. 








*44’ SERIES CASTORS: 
A special series of 
Double Ball Bearing 
heavy medium duty 

castors, specially 

manufactured for 

export which have 
now become available 
for the home market. 



























constant 
quality 
castors 


everything 
flows 
freely on 





For further particulars write for catalogue 
FLEXELLO CASTORS & WHEELS LTD. - SLOUGH BUCKS « TELEphone SLOUGH 24121 


Enter No. 372 on reply card 


HERMETAL.. 








epoxy 
STRUGTURAL 
PLASTIC | 


DISCOVER NEW WAYS 
of cutting time and cost In 
making parts and components 
and for many types of 
repairs, DOUBLE 

BOND—an entirely 
new material—can 


fabrication of actual parts, 
This versatile self-setting 
structural plastic is available 

in two grades ; one moulds 

like putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a Cold solder. 
Write for 7/6d. trial pack which 











includes both grades. 


contact 


/ Kenilworth 7) 





MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 





MIDDLESEX 
S.P.1 


THE KENILWORTH MANUFACTURING CO. LTD., WEST ORAYTON, 











Enter No. 371 on reply card 


Enter No. 373 on reply card 
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1 Commercial and Drawing 9 Blacksmiths Shop. 
Offices. 10 Electricians Shop. 
2 cia tama and Sheet 11 Brass and Dockside 
a 7% Re ae )] wh i Ma ase Shectaiada Fitting Shops. 
—— and Prefabrication 49 painters Shop 
4 Four Building Berths. 13 General Store. 
5 Fitting-out Basin. 14 Gas Turbine Experimental 
6 Engine Shop. Shop & Test Beds. 
Shipbuil rs° i © i k 7 Boiler Shop. 15 Yarrow Admiralty 
e — ne ounidioaieane 8 Pattern and Joiners Research Department. 
YARROW AND COMPANY LIMITED, GLASGOW, W.4 Shops. 16 Stock Yard. 


Enter No. 381 on reply 


















have two new locomotives 


available for immediate delivery 

















I. 85 h.p. 0-4-0 Diesel Hydraulic Locomotive, fitted with Dorman diesel engine 
and a Twin Disc hydraulic torque convertor. Maximum speed about 10 


m.p.h., maximum tractive effort 8,160 Ibs. 14 m.p.h., maximum tractive effort 21,750 Ibs. 


These locomotives were manufactured alongside our current production batches in an endeavour 
to meet the growing demand for early delivery and are ready for finish painting to customers’ 
requirements. Photographs and specifications are available on request. 


2. 233 h.p. 0-4-0 Diesel Hydraulic Locomotive fitted with Rolls-Royce diest! [ 
engine and Twin Disc hydraulic torque convertor. Maximum speed is about 4 





















a 





in production or recently delivered, include twenty Diesel Mechanical units for Britt 
Railways, six Diesel Hydraulic models for the C.E.G.B. and several single locos to custo 
requirements. 


Barclay Locomotives 









Andrew Barclay, Son & Co. Ltd. Caledonia Works ° Kilmarnod 


Telephone: Kilmarnock 1356/7 
38 Victoria St., Westminster, S.W.1. 








Telegrams: Barclayson, Kilmarnock 
Telephone: Abbey 6407/8 





London Office: 





Telegrams: Platco, Sowest, Londd 
Enter No, 382 on reply 
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WELLMAN 


Auxiliary 
Rolling Mill Equipment 


Illustrated below is the entry end of the 12” Cold Rolled Stainless Steel Softening and Descaling 
Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd. 


LS TT TTT TT eT TTT SR 


This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 


We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 
for all grades of Stainless Steels. 





od 
i 
r 
é 
by 


gon ei 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 


— 


Enter No. 391 on reply card 















OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch. 


Prompt 
Deliveries 


Highest 
Quality 


Send for lilustrated Catalogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 


Enter No. 401 on reply card 
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‘BODDIS-OLDHILL-LTD. OLD HILL, Staffs. 


Enter No. 402 on reply card } 











BACKED BY 
MORE RESEARCH 
THAN ANY 
OTHER SCREW 


Unbrako are making screws now to take strains which 
are still drawing board calculations. That is what 
Unbrako’s genuine five-year lead means to industry. 
Designers can plan ahead in the confidence that the 
fasteners they will need already exist. 

Unbrako screws are made by men with a wealth of 
experience, applying the skills of today to the needs 


of tomorrow, backed by intensive research and the 


most advanced production techniques. 


Fastenings are no problem nowadays. Unbrako indivi- 


dual product leaflets, gladly sent free on request, will 


meet most of your needs. For special projects, the 


Unbrako man will be happy to call. 


ON BRA EO 


UNBRAKO SOCKET SCREW COMPANY LIMITED, COVENTRY. TELE: 89471 
UNBRAKO SCHRAUBEN Gm. b. H. DUSSELDORF 


UNBRAKO STEEL CO, 


LTO. SHEFFIELD, ENGLAND 


Enter No. 403 on reply card 
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These top and bottom Eccentric Straps for large 
Marine Engines are made as steel castings in a modern 
steel foundry. Designed for a lifetime’s work under 
continuous service, they have proved their reliability 
and saved more than } of the cost of the materials 
they have replaced. 

Are you satisfied that your components are being 
made in the most economic way ? Why not call in 
a steel foundry engineer at the design stage and use 
steel foundry know-how. 






THE BRITISH STEEL FOUNDERS ASSOCIATION 








Broomgrove Lodge, Broomgrove Rd., Sheffield 










Enter No. 411 on reply card 
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Magazine Tape Deck 
manufactured by The 
Garrard Engineering | 
and Manufacturing 
Company Ltd, 









The production of bearings by the F al 
powder metallurgy process is 
our specialized business. 
Extensive technical research and 
development are behind every Lubrook 
Bearing and enable us to match them to the 
widening range of mechanical requirements. 
Powder size analysis, physical testing and extensive 
running-tests ensure the controlled porosity, structural! 
strength and lubrication capacity of each bearing. 

The self-lubricating quality of Lubrook Bronze Bearings 
overcomes the need for periodic lubrication, making them 
particularly suited to those less accessible friction points. 
lf you have a specific problem regarding the use of sintered components 

our technical and design departments are at your service. \ 


LUBROOK (i Retain) BEARINGS A, 


Other famous Bound Brook products include: 
‘Ferrocite’ oil-retaining Porous Iron, Bushes, Bearings and Parts. 
Sintered Metal Parts and Components by Powder Metallurgy. 





mai 














Graphited Bronze Bearings. Bound Brook Bearings Limited willl, 
Sintered Brass Parts. Pitty 
cule AaeE enemane dite, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS. $444 


Bound Brook Bronze Filters. Telephone: Lichfield 2027-8 + Telegrams: Boundless, Lichfield Birtield Grou 
Enter No. 421 on reply car 





USE-ROLLERS tar 


Deritend Drop Forgings 
© 
Save Materials 
and Man-Hours 


Ltd., Birmingham. 





Quicker and more positive roller adjust- 
ment. 


Control and operation by foot pedal or 
automatic trip, as required. 


Well proved direct air operated friction 
type clutch. 


Automatic flood lubrication. 


Central panel provides quick and easy 
control of motor, single or continuous 
action, and over-run adjustment. 


Made in sizes 14 in., 3 in. and 4 in. 


++ + + 


* 


MASSEY DESIGNS INCLUDE :- © ) 


Steam and Compressed Air 
Hammers, Pneumatic Power 
Hammers, Friction Drop 
Hammers, Double-Acting 
Steam and Compressed Air 
Drop Hammers, Counterblow 
Hammers, Forging Presses, 
Use-Rollers, Trimming Presses, 
Tyre Fixing Rolls. 





ASSEY | bid OPENSHAW : MANCHESTER - ENGLAND 
MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 








Enter No. 422 on reply card 








RiTHE ENGINEER _ July 22, 1960 43 


le 
» | 





I go anywhere 


Up and over obstacles .. . round corners . . . gliding smoothly and easily whatever the terrain. 

~ Just as a snake—sinuous, strong and most flexible of creatures—can travel anywhere, so can 
Renold conveyor chains. Fitted with biplanar attachments, a Renold conveyor chain can move 
in all planes and deliver your products how you want them, when you want them and where 
you want them. 


Write for Catalogue Ref. 120/19 giving full details of 


RENOLD STOCK CONVEYOR CHAINS 


WITH ATTACHMENTS FOR ALL DUTIES 


} PAU, 


AL 
Gab RENOLD CHAINS LIMITED MANCHESTER 
— Enter No. 431 on reply card 
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OLMETIC -. 


PRE-COATED METALS 









cals 
r coated me 
d velopment that offers colou 
dous de 
A tremen 


por nts. H EXISTING TOOLS- 


FABRICATION CAN B 
aut 


Cat Finishing Costs Now! 


£ EFFECTED wit 


cK DELIVERY 





Lange as its, > 
a a 


— 


' a 
F 

FOR THE ELECTRONIC PANELS ‘ol f- 

MANUFACTURE irr 9 f= 

OF ELECTRIC EQUIPMENT 

VENETIAN BLINDS 

PARTITIONING mnees 

KITCHEN EQUIPMENT BOXES 

PRAMS COVER STRIPS 

OFFICE EQUIPMENT SHOP FITTINGS 

STAIR RODS 

ToYs & HUNDREDS 

FACIA PANELS OF OTHER 


SPIN DRYER PARTS PRODUCTS 





foil Metalon Steels Limited 


NEACHELLS LANE » WILLENHALL - STAFFS 
Telephone: WOLVERHAMPTON 32244 


Enter No. 441 on reply card 
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INCORPORATING. ....... 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFIN! 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 

—"y maintenance, the Hydral-Luff could wel 
HYDRAL-LUFE | tani 
wn mae reduce your handling costs. May we furn 
you with further details ? 


CLYDE 














Send for the Clyde 
Hydral-Luff Booklet. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire , 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77 } 
and 








Joseph Booth & Bros., Union Crane Works, Rodley, Leeds ™ 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55! ; 
Enter No. 442 on rep! 
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ONE HOLE FREE IN EVERY THREE 












The Speedicut ‘Chipbreaker’’ Drill operates 
at 50% to 400% higher feed rates, with the 
psafety given by chip control. It will there- 
f fore drill at least three holes in the time 
normally taken for two. 


We can demonstrate this to you on your 
own equipment. 


There are real savings here, particularly as 
you also get more holes between regrinds. 












f SPEEDICUT 


“CHIPBREAKER” DRILLS 





a FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS * CARLISLE STREET EAST - SHEFFIELD 4. 


Enter No. 451 on reply card 





Vibration stresses are smoothed out by skilled design, but in the Westland ‘‘ Wessex”’ 
assurance is made doubly sure by the extensive use of Philidas self-locking 

nuts at all vital points. The fantastic tenacity of Philidas self-locking 

nuts is due to an ingenious opposing-torque cross-cuts feature which sets up 

a tension that only a spanner can release. High vibration, heat change, oil 
infiltration, constant use under ever-varying stress—nothing makes Philidas 

nuts work loose. Once tightened—they stay tight until a spanner shifts them. 

WRITE FOR LATEST CATALOGUE 


PHILIDAS 


PHILIDAS DIVISION—-WHITEHOUSE INDUSTRIES LTD 
FERRYBRIDGE + KNOTTINGLEY - YORKS 


Tel: Knottingley 2323 (5 lines) Telex 55166 
London Office and Stockroom: 44 Hertford Street, W.1. Tel: HYDe Park 3888 Telex 23549 


Northampton Office and Stockroom: Countess Road, Northampton. Phone: 3766 Telex 31624 
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} PHILIDAS 
‘ LOCKNUTS 


The rotor-head of the Westland 
‘‘Wessex’’— extensively fitted 
with Philidas Self-Locking nuts. 


Enter No. 461 on reply # 
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50 % of the orders placed with us since 1950 
for raw feed, clinker, coal, limestone, and slag 
grinding plants have been received from Ger- 
many, 

25% from other European countries, and 

25 % from overseas countries. 


Germany 





f@ 
* 


+ 


Turkey 





Italy 





Spain 
























Austria Large Capacity 
a Fine Grinding Mills for Raw and Product Grinding 
DN be 
1p Since 1950, it has been the aim of the cement and allied industries to reduce their 
Kenya 
—— roduction costs still further by using large-capacity grinding mills in order to do 
Cae aed : ee ee 
ME Thailand away with much of the handling equipment and its maintenance, to save space and 
ae ate foundation work, and above all, reduce the number of operating personnel. 
ame ad Gr 
Roy See ad For many years, we have been concentrating on the development of larger units, and 
ee ee ai today build and supply economical large-capacity mills for raw and product grinding. 
weden 
Ps > We have supplied and save under construction grinding plants simultaneously drying 
France and fine-grinding 80 tons of raw feed per hour or turning out 60 tons of fine clinker 
a having a large specific surface area. 
Iraq 
ee 
Sic Tangier 
ee 
- ae Iran 
= al 
Zi Nee 
MEM nocraie FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 
4, Y 
x U. K. Agents: J. M. J. Maus Ltd., 35 New Broad Street, London E. C. 2 
® Mu Korea 
Enter No. 471 on reply card 
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different holders and 306 
varieties of inserts for 
negative and positive 
cutting now available 


@ heat treated alloy 
steel holder — 50 HRc. 


@ chipbreaker lifts 
automatically — can’t 
fall out when tip is 
changed or indexed. 

@ perfect stability — tip 
recess direct in solid 
shank. : 





@ unobstructed chip flow 
— no protruding parts. 





@ two or more holders : V 
easily clamped iE 
together. | 

e 
C 
0 
a 
| Pom | 
; ; Aas. ae iho hee ames : 
Send fer THROW-AWAY HOLDERS & INSERTS C 
siete slash prodidction COses | 
SANDVIK SWEDISH STEELS LTD. : HALESOWEN ; BIRMINGHAM | 


Telephone: Halesowen 2121 (7 lines) 
Enter No. 481 on reply card 
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|... CONTINUOUS CONSULTATION 


{ 


With the ULTRA 


| ENGINE CONDITION ANALYSER 


| engine temperature and vibration 


| conditions can be kept under continuous 
observation. The values can be assessed 


ata glance, or measured accurately. 


PROVIDES IMMEDIATE EVIDENCE 
! OF IMPENDING TROUBLE. 


Please write for further information 


se i BRAN ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON -: WS -: Telephone ACOrn 3434 


Se NL ane 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS AND INTERCOMM - DATA PROCESSING EQUIPMENT 
ae eo ta ee aed eee dee <r 
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YOURS jfor the Asking 








LEARN HOW TO— 
SPECIFY 
TEST 


USE | 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 








Enter No. 501 on reply can 





The eyes of the World... 












| 
f 


© 


are on FLANGES 


TRADE MARK 





The only flanges ‘to be awarded a silver a! 
bronze medal at the World’s Fair, Bruss 








SPECIFY BUY AND USE 
eee eeaneny See eer ere Sy HH KIRK’S other products included in the award are Malleable Fittings, Fabricated Pipe 
T tH E WO R i D 5 sS B E Ss T Hit Welding Fittings. Welded and Seamless Steel Tubes ee ee ne 


and Stainless Steel. 













& CGO. (TUBES) LT 


74/82 PARADISE ST - LONDON - S.E.16 + BERMONDSEY 3156)" 
and at MANCHESTER - WALSALL - PONTYCLUN 






aril 
Enter No. 502 on reply 
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The results of Research and metallurgical 


ie skill ultimately find their way to the 
melter and furnace man in paper form. 
As one of the team, his is the inborn 
knowledge, his the manual skills, his the 
sixth steel-sense that translates the test tube, 
the photomicrograph and the paper work into 


Sheffield’s finest alloy steels. 





FIRTH | BROWN 


ALLOY STEELMAKERS « FORGEMASTERS + STEEL FOUNDERS> HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED ° SHEFFIELD ‘ ENGLAND 


Enter No. 511 on reply card 
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Not only are they determined 

to ensure your complete satisfaction 

but they are proud of their high standards 
of quality and precision and their fine 
reputation for Service that has 

won world-wide acclaim. Call in the 


Warne-Wright man. He'll be pleased to 
tell you more about the specialist 
technicians always available to help you 
with your special problems. 
the many Warne-Wright stock lines 

— such as drop forgings, 
precision-turned parts and presswork, 
spanners, wrenches, high tensile bolts 
and nuts, black and bright, too, Just 
leave it all to Warne-Wright. 








And of e& 


“~ 


July 22, 1960 


you'll rest 
content 
If you 
leave it 
al, to 
“~ WARNE 
WRIGHT 





WARNE, WRIGHT AND ROWLAND LTD 


Keeley Street, Birmingham 9 


; Beardmore 
Enter No. 521 on reply card 
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TEN 
OF THE 


MANY TYPES 3 
OF SAUNDERS 
VALVES 





| aes Operated 
14" 


2 sina Operated 


Pressure Opening 
4 ” ae 


3 Lever Operated 
Quick Action 90° 


4" —11’ 


4 Handwheel Operated 
+"—14" 


Extended Spindle 
4”14" 


N 


ON 


Plastics Valves 
4”—2” 


7 Electrically Operated 
}*—14° 


4 AU \\ i ») 4 RS) Chainwheel Operated 
N rN 1y"—14 








ioe) 














9 Diaphragm Operated 
aa a Tim, © ee ee Pressure Closing 
i # =” 
all over the world . 10 Lever Operated 
in types to suit many purposes  antieny p age 
for local and remote control 14°—4" 








for manual and power operation ( 


with body, bonnet and diaphragm specifi- 
cations to suit the hundreds of fluids 
encountered in industry 


The DIAPHRAGM 


e@ isolates fluids from mechanism 
@ closes securely even with gritty fluids 


@ is readily changed for different duty or for 
the simplest of all maintenance 









SU 
DIAPHRAGM VALVE DIVISION 


CWMBRAN - NEWPORT - MONMOUTHSHIRE - CWMBRAN 3081 
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MANCUNA - DUSTEX 


aus US wor 


e In profitable product recovery 
e In trouble-free dust control 


: Cleaned gas 
‘4 outlet tube 

Swirl in center 
shows upward 
helical spiral 
of cleaned gas 


N 














small arrows indicate 
peel-off of gas 
from outer to inner 


Dust ejected 
to hopper 








































Main 18%” tube body dust and gas 


showing HELIX SPIRAL action 





A REVOLUTIONARY NEW 
UNIT-CAST DESIGN 


This cutaway miniature cyclone 
tube from the tube bank of the 
new Mancuna-Dustex Collector 
shows why efficiency is so high 
and maintenance negligible. 
The scroll inlet establishes a 
velocity which is maintained 
through its powerful vortex— 
the dust travelling downward 
in an outer vortex to the hopper 
while the cleaned air moves 
upward in an inner vortex to the 
outlet tube for discharge between 
tube sheets. D-584 tubes are 
available in abrasion-resistant 
cast iron, non-sparking cast 
aluminium or stainless steel. 
Cleaned gases are 
A discharged between tube Note the one-piece cast tube 
sheets. design with minimum }” wall 
This permits use of | thickness which increases tube 


unobstructed inlet life and performance. 
plenum toavoid material 
buildup and plugging. 





Tubes are surrounded 
by system gases and 
maintained at system 
temperature, which 
forestalls condensation 
and plugging. 


The MANCUNA - DUSTEX 
D-584 MINIATURE CYCLONE COLLECTOR 


MANCUNA ENGINEERING LIMITED, 
Denton, Manchester. Tel: DENton 3965 (5 lines) 


London Office: 59, Victoria Road, Surbiton, Surrey. MA IN JN 
Phone: Elmbridge 9793 


SPECIALISTS IN GAS CLEANING AND DUST 
TECHNOLOGY. 








“PUMPS: 








Enter No. 541 on reply card 






July 22, 1990 THE ENGINEER}H 


VOI 


IOI OK 






There are other screw pumps, but 
there is only one IMO. This pump 
has the perfected form of IMO 
design. It is this thread form 
which accounts for the exceptional 
efficiency of IMO pumps. IMO 
pumps are manufactured in every 
industrial area of the world. For 
twenty-five years they have been 
made in Great Britain by Mirrlees 
(Engineers) Limited who have 
contributed their quota to a vast 
common fund of application 
experience and manufacturing 
techniques. This places Mirrlees 
(Engineers) Limited in a unique 
position to advise and supply you 
with the correct IMO Pump for 

oil or viscous fluid duties in land 
or marine service. 








pees MIRRLEES (ENGINEERS) LTD, 


(M9). A Member of The MIRRLEES WATSON GROUP 


EARL HAIG ROAD, HILLINGTON, GLASGOW, $.W.2. 
London Office : 38 Grosvenor Gardens, S.W.1 





Enter No. 542 on reply 
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Agent Authority for the Ministry of Transport : Worcestershire County Council. County Surveyor: W.R. Thomson, M.1.C.E., M.1.Mun&. 





Monk are proud to have been alideee mane 
awarded the Contracts for a | .., . conway 

27s mile section of the | Sxo'tituncnna”” 

Birmingham to Bristol Motorway 


Together with the Ross Spur Motorway, this new 27; mile road will provide DROITWICH 
a continuous 48 miles of clear motoring—relieving heavy congestion in Bromsgrove and PROPOSED 
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BROMSGROVE 








Worcester, and speeding traffic between Birmingham and South Wales and the pot oa ad Scale OF neues 
West Country. The road will have two 24 feet wide carriageways, separated by a central at 1012345 
i f a & " (eet ——— {eet ft ———} 
reserve of 15 feet. This vast project will involve the construction of 56 new bridges, WORCESTER 
three 2-level roundabouts, one three-way junction and one flyover. The entire 
Operation will necessitate the removal of over 3 million cubic yards of earth and rock. B.4084 
Once again, British Motorways move forward—with MONK. N 
mums NEW MOTORWAY 
i UNCTIONS ON 
Warrington and London JUNCTIONS 
A. MONK & COMPANY LIMITED 
> 
% 
CIVIL ENGINEERING, BUILDING & REINFORCED CONCRETE CONTRACTORS SOS See oo BROCKERIDGE COMMON 
WARRINGTON, LONDON, HULL, MIDDLESBROUGH & STAMFORD (under construction) 
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Only = kK. i... offer such 


a wide selection of British made bearings 


In the single row angular contact ball 
bearing, the line joining the ball contact 
points forms an acute angle with the bearing 
axis. Bearings of this type are therefore 
particularly suitable for carrying both radial 
and heavy axial loads, being used in con- 
junction with a similar bearing dealing with 
ayial forces in the reverse direction. 























The problem of which type of bearing to 

use under given design conditions can be 
readily solved by utilising the immense fund 
of technical knowledge which is freely 





available to you from S:f<GiF. The Skefko ' 
Ball Bearing Co. Ltd., the only British 
manufacturer of all four basic types of ball t 


and roller bearing, can offer advice which is 
completely unbiassed by manufacturing 
considerations. 
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Top bearing for vertical electric motor 


paper 


BRISA te 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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EXPORTS 


The provisional figures relating to the United King- 
dom’s overseas trade in June are not quite so encourag- 
ing as those for the earlier months of this year. Exports 
were valued at £275 million, imports at £384,400,000, 
and re-exports at £10,300,000, which means that the 
visible trade deficit was approaching £100 million. 
Announcing these figures, the Board of Trade says that, 
after eliminating normal seasonal variation, United King- 
dom exports in the second quarter of this year were 3 per 
cent less than in the first quarter. Over the first six 
months, however, the monthly average value of exports 
was 8 per cent greater than the average for 1959. On 
the other hand, the average value of imports in the first 
half of this year was 13 per cent above the average for 
1959. 

This is the situation that was in the minds of the 400 
representatives of British industry and commerce whom 
the Prime Minister, Mr. Harold Macmillan, addressed at 
a meeting in London last Monday. The meeting was 
arranged by the Federation of British Industries, the 
Association of British Chambers of Commerce and the 
National Union of Manufacturers, organisations which 
for long have been unsparing in their efforts to advance 
this country’s export performance. The high standard 
of that performance was not overlooked by the Prime 
Minister in his speech. The British people, he remarked, 
had always been traders, and last year they were export- 
ing £10,000,000 worth of goods each and every day. 
Making allowance for the changes in the value of money, 
that was nearly double the pre-war rate and the Prime 
Minister readily acknowledged that it was an “ impressive 
figure”. But he emphasised, just as readily, that it was 
“ still not quite enough”. There was, he urged, “‘ a very 
real need to do better”. The Prime Minister went on to 
admit that he was preaching to the converted, but stressed 
that there was need for broadening the scope of the goods 
in which this country trades and for expanding the 
capacity to sell services such as banking, insurance, 
merchanting, broking, and the provision of finance. Those 
who were already exporting, he added, must be asked to 
increase their sales and those who had never tried before 
must be encouraged to look outwards to the markets of 
the world. If the country’s economy was to be soundly 
based, the Prime Minister said, there must be changes in 
the tempo of domestic activity. Firms could not count 
on an unlimited possibility of expanding home sales at 
all times. Furthermore, manufacturers owed it to them- 
selves to ensure a firm and continuing balance between 
the amount of trade they did at home and the amount 
they did abroad. But it must be kept in mind, the Prime 
Minister declared, that a world of free competition was 
strenuous; a strong determination to sell was essential. 

We feel sure that the Prime Minister’s audience—it 
included a number of engineers—will cordially agree with 
all that he had to say on Monday afternoon. It is always 
helpful when the leader of the Government talks to the 


leaders of industry and commerce. But the expansion 
of the nation’s export business involves much more than 
exhortation to do better. Exporting still depends on the 
ability to provide goods of the best quality at the right 
price, and at the time promised for delivery; it depends, 
too, on first-class salesmanship and reliable after-sales 
service. Industry and the Government are very much 
alive to all these important factors. But if there could be 
devised a system of greater incentive to export, that 
little bit extra” asked for by the Prime Minister might 
very quickly be realised. 


BRITAIN’S NUCLEAR POWER PLANT PROSPECTS 


Sir Christopher Hinton’s lecture at the Tercentenary 
Celebrations of the Royal Society in London on July 20 
contained an interesting survey of the evolution of nuclear 
power plant design. As a survey it is instructive because 
it gives perspective to developments in a new industry 
in which technological progress has been so rapid that 
the word evolution in its classical sense is hardly applic- 
able to it. To-day the position is that the only power- 
producing reactors in operation in Great Britain are those 
at Calder Hall and Chapelcross: they, as is well known, 
are primarily producers of plutonium and generate elec- 
tricity as a by-product. Their immediate derivatives, 
however, are the so-called ““Magnox” stations, optimised 
for electricity generation: in Great Britain six of them 
(Berkeley, Bradwell, Hinkley Point, Hunterston, Traws- 
fynydd and Dungeness) are under construction, with a 
total capacity of 2425MW sent out. Although the 
potentialities of the ““ Magnox ” reactor are by no means 
exhausted—indeed in the literal sense they have not yet 
begun to be exploited, since none of the civil stations is 
yet in operation—research is being directed towards the 
next stage in reactor development, the Advanced Gas 
Cooled Reactor (A.G.R.). Such is the rate of progress 
that the normal engineering practice of preparing and 
executing a design, based on a prototype, and then 
proving it by operational experience has been telescoped 
to an extent that leaves little margin for any errors of 
judgment at any stage in the development. 

That a great deal of useful information is coming out 
from Calder Hall and Chapelcross is detailed in the 
sixth annual report of the U.K. Atomic Energy Authority. 
Some of it will no doubt be applicable to the ““ Magnox ” 
stations. For example, the prolonged irradiation of the 
fuel charge in a Calder reactor should provide valuable 
confirmation of theoretical predictions of conditions that 
will be characteristic of civil power station reactors. 
However, much of the information from the Calder 
reactor comes after the designs of the ‘* Magnox ” civil 
stations have been frozen and can only be confirma- 
tory. Hence these ‘“ Magnox ” designs must, inevitably, 
be somewhat conservative, although, as Sir Christopher 
Hinton said in his lecture, “ the margin of ignorance ”’ is 
being reduced in the later designs. At Calder Hall and 
Chapelcross the margin was such that the thermal output 
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of the reactors has been increased, since commissioning, 
to 15 per cent above the design capacity: the design of 
the turbines was less conservative and reblading will be 
necessary if advantage is to be taken of the equivalent 
increase in electricity generating capacity. Similarly, in 
the C.E.G.B. power stations a progressive increase in the 
calculated heat rating can be traced in the later designs, 
the relative figures being 10:21 (kW per cubic foot of 
core) at Berkeley, 15-09 at Hinkley Point and 17-46 at 
Trawsfynydd. The most significant criterion, that of 
the capital cost per kW sent out, is likely to be reduced 
from £160 at Berkeley to £133 at Hinkley Point, £123 at 
Trawsfynydd and £110 at Dungeness. The downward 
trend in the capital costs of subsequent “ Magnox ” 
stations should continue with further improvements in gas 
pressure, in utilisation of pressure vessel volume and 
increase in fuel element and coolant temperatures. At 
some point in the time scale the Advanced Gas Cooled 
Reactor is likely, because of its higher operating tem- 
peratures, to prove more economical than the best 
‘““Magnox ” reactors: the capital cost of the first A.G.R. 
stations is estimated, in Sir Christopher’s lecture, to be 
between £95 and £80 per kW sent out, at a generating 
cost of between 0.55d. and 0.5d. per unit. However, 
there will probably be a period in which the two kinds 
of reactor will be of approximately equal merit and orders 
for A.G.R. stations will be interspersed with orders for 
‘“* Magnox ” stations until ultimately the more technically 
advanced A.G.R. shows a clear operating cost advantage. 

In the meantime, however, the costs of conventional 
generation are being reduced substantially and, as Sir 
Christopher observed in his lecture, the research and 
development effort needed to effect this gain is very much 
less than the corresponding effort to reduce the costs of 
nuclear generation. Research and development charges 
account for about 5 per cent of the capital costs of con- 
ventional power plants; in the case of nuclear power plant 
the figure is in the region of 30 per cent. If one thinks 
on these lines it is easy to justify the recent decision to 
slow down the rate of building new nuclear power 
stations. While the capital costs of these stations remain 
high and the running costs remain, perforce, unproven 
the electricity supply authorities (whose task is to use the 
most economic resources at their disposal, to produce a 
reliable supply) are strictly correct in seeking to limit their 
developmental expenditure. What that limit should be 
is a matter for debate. But the present situation provides 
a melancholy outlook for the manufacturing consortia: 
until recently they were five in number and now they 
have had to close their ranks to re-deploy their resources 
equitably on the contracts that are in prospect. Thus 
the newly formed manufacturing groups have the un- 
enviable task of rebuilding their design and construction 
teams and of renewing their morale, to expedite, as well 
as they can, the day when nuclear power will come into 
its Own. 


REBUILDING CITY CENTRES 


Last Friday the Civic Trust held a conference at the 
Middlesex Guildhall at which the rebuilding of city 
centres was discussed, a topic which, in one speaker’s 
opinion, was the most outstanding domestic problem that 
faced the Government, and one that, over the past two 
years, had become so important as to be a National emer- 
gency! In particular, comprehensive redevelopment of 
central areas was clearly sought, and the advantages, both 
functional and aesthetic, of this approach as compared 
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with piecemeal development, site by site, were appre- 
ciated by all those present. Yet piecemeal development 
is quite satisfactory to the owner of an individual site in 
such an area. Official planners are thus faced with 
the dilemma of reconciling the aspirations of the com- 
munity as a whole and the rights of the individual 
“developer”. This dilemma is not one which engineers 
can gaze down upon with complete detachment for by 
far the greatest single cause in bringing events to their 


present pass is, of course, that progeny of engineering, 
the motor vehicle. 


In his opening address to the conference, Mr. Henry 
Brooke, the Minister of Housing and Local Government, 
suggested that the two central problems were those of 
ownership and traffic; he was not confident that a solution 
was clear, and hoped that the conference would suggest 
some new lines of approach. As to traffic, he said that 
it was a fallacy to assume that every central area could 
save its traffic problem by directing its traffic elsewhere. 
“Put your pencil,” he said, “ on any central point on the 
map of a big town. The traffic wants to be there or 
thereabouts . . . the only margin we have is between 
‘there ’ and ‘ thereabouts ’.” The contribution which the 
civil engineer can make to this very problem was dwelt 
on by Mr. Nicholas, whose remarks are reproduced, in 
substance, on page 151. 


Another point of view expressed by a later speaker 
emphasised that the problem was not one solely of build- 
ing roads and garages, but was primarily an architect’s 
problem in that it was a problem of relationships. The 
city street had become nothing but a smelly conduit for 
vehicles. New relationships between buildings, pedes- 
trians and vehicles were called for. Indeed, although 
expressed in different terms, the concept visualised here 
is not unlike that described by Mr. Nicholas, and 
very similar to what has been expressed in these leader 
columns on a number of occasions — pedestrian cir- 
culation at first floor level of buildings, pedestrian 
“enclaves”, roads for vehicles only, and so on, which 
can be summed up as the segregation of the pedestrian 
from the vehicle in as flexible a manner as possible, so as 
to create graceful surroundings and enhance amenity on 
the one hand and attain convenience and cheapness of 
movement on the other. It was this approach which 
seemed to get the most support at the conference, and 
was expressed in its most idealistic form by Mr. 
Chamberlin (architect for the Barbican scheme) when he 
spoke of redesigned central city areas as “a feast for the 
eyes and enrichment for the spirit”. Though this may 
sound a counsel of perfection, it may well be that a lower 
standard is not compatible with an age of such technical 
mastery that it offers promise of almost unlimited 
material prosperity. So far in discussing the conference 
we have avoided comment on the mass of legalistic plan- 
ning problems—which are indeed complex and formid- 
able—which bar the road towards the ideal solution. 
Perhaps they can be left the more happily undiscussed 
in a journal concerned with engineering. They are, how- 
ever, commented upon quite forcefully in the brochure 
which the Civic Trust prepared for the conference, and 
those interested will find much food for thought both in 
the brochure and in the conference proceedings. We 
only wish to point a moral on the engineering side, 
namely, that it is a service perfected by engineers, the 
ubiquitous motor vehicle which has virtually des- 
troyed the traditional architectural balance and pace of 
living in the urban environment. Not until harmony is 
established between the two—the urban environment on 





ee 


— 

















Suapgenerenc yh 








THE ENGINEER _ July 22, 1960 

the one hand and the vehicle on the other—will the full 
benefits of both be enjoyed and the hazards of road 
traffic minimised. The same may well hold true for 


other engineering devices, too, and their relationship to 
the environment in which they operate. 


CLASSIFICATION OF WARSHIPS 


When Princess Alexandra launched H.M.S. “Devonshire” 
on June 10, she did much more than launch a fighting 
ship. She began a new era for the Royal Navy by launching 
the first British vessel to be armed with guided missiles. 
Later this year—on Trafalgar Day—H.M. The Queen 
will emphasise this new era when she launches the 
nuclear-powered “Dreadnought”—an entirely new type 
of underwater vessel, able to proceed submerged for as 
long as desired and as fast as required. To find a parallel 
for this revolutionary advance, it is necessary to go back 
a hundred years, when Britain launched her first ironclad 
—H.M.S. “Warrior.” Even so it may well prove that 
1960 was a more revolutionary year than 1860. The 
frigate “Warrior” was armed with Sir William Arm- 
strong’s new 110-pounder breech-loading rifled gun. The 
old cumbrous gun-carriage, virtually unchanged since 
Nelson’s day, was replaced by a fixed stand, the gun run- 
ning backwards and forwards in a slide, with a pivot 
for training the gun fore and aft, placed over the centre 
of the gun. The “Warrior,” indeed, could have blown 
any of our then existing battleships out of the water. 
None the less, she was still armed with the same type of 
weapon—the gun. Moreover, though she was equipped 
with a steam engine and propeller as auxiliary to sail, 
this was no new form of propulsion such as we have 
to-day with nuclear power. Already in 1860, the Royal 
Navy had thirty-two sailing ships-of-the-line built or con- 
verted to use a steam engine. 

The parallel is perhaps more striking in that the Board 
of Admiralty of 1860 were faced with the identical prob- 
lem which faces the Admiralty to-day —how to classify 
as a type ships which are wholly different from their 
predecessors. A hundred years ago ships-of-the-line 
were classified as “First-Raters,” ‘“Second-Raters,” &c., 
according to the number of guns carried. It seemed 
ludricous to classify the “Warrior”—the most powerful 
ship afloat—as anything less than a line-of-battleship 
merely because she carried fewer than the stipulated 
number of guns. Accordingly, after much thought the 
Board decided that the size of her complement was to 
be the determining factor. She was classified as a 
“Fourth-Rater.” To-day, the Admiralty, in classifying 
the “Devonshire” as a destroyer, seem to have lacked the 
logic and wisdom of their predecessors a century ago. 
Her function is to act as an anti-aircraft and anti-sub- 
marine escort for a Task Group. Destroyers, it is true, 
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were used as anti-submarine escorts during both world 
wars. But the term destroyer was originally applied 
many years earlier to relatively small ships designed to 
destroy French torpedo boats intended to sink the British 
battlefleet at night by torpedo attack. With the elimina- 
tion of the battlefleet why perpetuate the classification 
and apply it to ships of over 5000 tons which are about 
the same size as many of the cruisers we had until recently 
on the active list? Indeed, in any credible war of the 
future, when we may expect attacks on our trade routes, 
the “Devonshire” class, with their auxiliary gun arma- 
ment of four radar-controlled 4.5in guns, will soon be 
the only vessels available to supplement the three “Tiger” 
class cruisers in identifying and dealing with raiders 
armed with 6in guns. Why not call “Devonshire” an 
“escort cruiser” and thus make it clear to the British 
people what H.M. ships are intended to do? 

Correct classification of ships becomes of greater im- 
portance with the growing realisation that a mutually 
destructive total war in Europe is becoming less credible. 
The credible war of the future will be fought, as hither- 
to, to persuade an enemy to change his policy and not 
for the purpose of mutual annihilation. Russia has suffi- 
cient naval forces to engage in a maritime war on a 
large scale and it is essential that the N.A.T.O. navies 
should be organised on a basis of interdependence. The 
protection of the trade routes is likely to be of fara- 
mount importance and the smaller powers should assume 
greater responsibility for mine clearance in coastal waters 
and focal areas, leaving the “Big Three” to concentrate 
on craft required for trade protection. Depending on the 
effectiveness of the “Skybolt” and the vulnerability of the 
bomber which launches it, it may also be necessary for 
the British and French Navies to supplement the United 
States seaborne deterrent bases. The United States and 
France are in fact already contemplating surface ships 
partly armed with ballistic rockets and it is to be hoped 
that instead of building deterrent submarines costing 
£40,000,000, the larger ships built by Britain to safe- 
guard the trade routes will also be capable of carrying 
out a deterrent role. Ships of the N.A.T.O. navies could 
then be classified according to function in ten categories, 
including, it will be noted, two for the underwater vessel 
—the nuclear-powered submarine which habitually navi- 
gates submerged, and the submersible which has the 
ability to submerge when required. The following cate- 
gories would make the purpose of each type of ship in- 
telligible to everyone: deterrent carriers (U.S. vessels 
operating medium-range bombers); deterrent submarines; 
carriers; cruisers; escort cruisers; escort frigates; sub- 
marines (nuclear powered); submersibles (diesel electric- 
drive); destroyers (existing type will not be continued); 
and minesweepers. 





*“ NoTEs FROM New SouTH WALES.” 

‘** Various appropriations required for the further extension of the 
telegraphic system throughout the colony have been voted by the 
Legislature. The most important of the new extensions determined 
on is that from West Maitland to the boundary of Queensland, by 
way of Singleton, Scone, Murrurundi, Tamworth, Bendemere, and 
Armidale, a length of about 300 miles. Only a portion of this line 
will be at present proceeded with, its completion being contingent 
upon the engagement of the Queensland Government to continue the 
line to Brisbane. There is little doubt that one of the first acts of the 
Legislature of the new colony will be to authorise the connection of 
their metropolis by means of the telegraph with the other capitals. 
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** Another important extension authorised by the Assembly is that 
from Gundagai to Deniliquin by way of Wagga-Wagga, to bring this 
colony in connection with the Victoria and South Australian systems 
at Echuca, by way of Castlemaine and Ballarat. This extension will 
be about 200 miles in length, and will include the purchase of the line 
already in use between Deniliquin and Echuca. The other extensions 
consist of lines from Bathurst to Orange, a distance of 25 miles ; 
and from Hartley to Mudgee, a distance of 80 miles. A second wire 
for the intercolonial line has been completed to Albury, the boundary 
of New South Wales, but the Victorian Government have at present 
failed to carry on the wire to Melbourne.” 
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Rockets and Space Flight 
up to 1960 


By JOHN E. ALLEN* 


No. lLI—(Continued from page 101, July 15) 


Recent rocket research and development is reviewed mainly 
in two categories: first, the advances in rocket motor 
technique, engineering and production ; and, secondly, the 
characteristics and uses of rockets in missiles, space 
exploration vehicles and miscellaneous applications. Some 
attention is also paid to the important engineering develop- 
ments in ground handling and launching gear of rockets 
and space vehicles. As there is now a very wide range of 
possible electrical propulsion systems under consideration for 
space flight, an attempt has been made to classify these in 
relation to their principles of operation, with indications of 
the present state of the art, where this can be judged from 


such details as have been officially released. 


ROCKET PROPELLED VEHICLES 


AJOR technical progress in rocket 
vehicles is discussed in the following 
groups : 

Large ground-launched ballistic missiles, 

Mobile ballistic missiles. 

Large interceptor missiles. 

Space flight. 

UNITED STATES ROCKETS 

Surface-Launched Ballistic | Missiles.— 
The Convair ‘ Atlas” I.C.B.M., which 
has been under development for some years, 
reached operational capability during the 
latter half of 1959.7° An“ Atlas” (No. 10B) 
was used for Project “‘ Score,” the com- 
munication satellite experiment of December, 
1958. The latest design of the missile has 
an overall height of 86-5ft, a diameter of 
10ft (16ft with the two jettisonable boosts 
attached), and a launch weight of about 
260,000 lb. The thrust at launch is about 
390,000 lb, the re-entry speed is approxi- 
mately 16,000 m.p.h., and the range is over 
6000 miles. 

Most of the airframe consists of a propel- 
lant tank 60ft long and 10ft in diameter, of 
pressurised monocoque construction in very 
thin Type 301 stainless steel sheet. New 
techniques for the handling and welding of 
thin stainless steel, in gauges as thin as 
0-:010in,** have had to be developed. The 
helium-argon gas mixture used for welding 
has introduced other problems ; extra pure 
helium is needed, the quality of each supply 
of which is checked by a test weld ; and the 
fact that helium would penetrate some 
porous castings unless they had been impreg- 
nated with a synthetic plastic material. The 
extreme care needed to produce these 
‘** metallised balloon ’”’ structural shells has 
introduced techniques certainly found no- 
where else in structural engineering.”® (Fig. 
16). Figs. 17 and 18 show the more robust 
Douglas “‘ Thor” I.R.B.M. of light alloy 
construction. 

* Member, American Rocket Society, Member of Council, 
British Interplanetary Society. 








An early * Atlas” cone (Mark 2), which 
was blunt and of the copper heat-sink type, 
has now been replaced by a more pointed 
ablative cone (Mark 3) recently developed 
by the General Electric Company, thus per- 
mitting a higher re-entry speed and increas- 
ing the difficulty of interception. 

The “‘ Minuteman”? I.C.B.M. has three 
solid rocket stages, stands about 55ft high 
and has a diameter of about Sft, a launch 
weight of under 80,000 lb, and a range prob- 
ably of over 6000 miles. Aerojet General 
and Thiokol share the responsibility for 
rocket engine development as a result of 


Fig. 16—This 60ft tank for a Convair ‘*‘ Atlas ”’ inter-continental ballistic missile has been pressurised (0 


enable it to hold its shape. 





The tanks being assembled below it still have supporting rings around them 
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contracts placed early in 1959. The nature 
of the propellants has not been divulged. 
Development, by Boeing, has been rapid. 
A tethered first stage has been tested, and 
several ground level and one underground silo 
launchers have been constructed. It is planned 
that most of the missiles would be capable 
of being launched either from underground 
silos or railway launchers, and operational 
capability is expected by late 1962. 
The Martin “ Titan ” I.C.B.M. was planned 
later than “* Atlas,” and has significant differ- 
ences in construction. The missile has two 
stages, both of which are monocoque 
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Fig. 17—Tank bulkheads for the light-alloy Douglas ‘‘ Thor ’’ being 
fabricated 


cylinders of an aluminium alloy rich in 
copper, and the overall height is 99ft, 
greater than that of any other missile pro- 
duced in the Western hemisphere. The 
diameter of the first stage is 10ft, the launch 
weight is about 210,000 Ib, and the thrust at 
launch is some 300,000 lb. ‘* Titan” was 
originally planned for a range of over 
6000 miles and re-entry speeds of about 
16,000 m.p.h. According to unofficial 
reports, a range of some 10,000 miles could 
be achieved with a high energy second stage. 
Avco, the contractors for the present blunt 
heat-sink nose, were awarded a_ further 
contract for the development of a more 
slender, pointed cone having less air resist- 
ance, better aerodynamic stability and higher 
re-entry speed. The heat input would be 
greater than with the blunt nose and this is 
dealt with in an ablation surface, possibly 
of Teflon. It was used ina “* Titan ”’ firing last 
December. The missile is at present guided 
by a radio-inertial system, but a pure inertial 
system of advanced type will eventually be 
used ; a system is under development at 
the Massachusetts Institute of Technology. 
The first stage is propelled by an Aerojet- 
General rocket engine, with twin chambers, 
using liquid oxygen and RP-1. As already 
noted, the second stage may be powered 
by a nitrogen tetroxide-hydrazine engine. 
“Titan” is to be launched from under- 
ground silos which will house the missile in 
a vertical position and contain an elevator 
to raise the missile and launcher to the 
surface ready for firing. 

In spite of a successful flight test early in 
1959, there were a number of spectacular 
failures of ‘* Titan” test vehicles, some on 
the launcher. A remarkable explanation of 
the failure of December 12 was reported in 
Aviation Week.?8 The missile was destroyed 
by its own destruction system four seconds 
after “* zero,” when a relay was vibrated and 
Closed. The vibration resulted from the 
combined effects of the rapid engine start 
and the firing of four explosive bolts which 
retain the missile until thrust has developed, 
ensuring a full-thrust lift-off (usually after 
SIX seconds). The relay was near the skin 
in a region where even a change of position 
of a few inches can make a radical difference 
to the vibrations experienced. 


Mobile Ballistic Missiles. —The  evolu- 
tion of very small nuclear warheads, small 
guidance equipment and bold design philo- 
sophy has led to a new class of ballistic 
bombardment missiles so small that they 
can be launched from either aeroplane or 
submarine. 

** Polaris,” the submarine weapon, has been 
shown before 1959, but considerable develop- 
ment was noted during the year. Photo- 
graphs and some facts were disclosed of the 
air-launched A.L.B.M. “‘ Bold Orion ”’ (later 
** Skybolt ”’). 

‘** Polaris’ is a two-stage solid rocket 
pure inertially guided fleet ballistic missile. 
Aerojet General are responsible for the 
propulsion (Fig. | 1 ante) and the project system 
manager is the Missile Systems Division of 
Lockheed Aircraft Corporation. 

Interesting materials problems arise in the 
manufacture of very thin steel motor casings 
(reportedly 0-070in thick), the need to 
prevent corrosion and ingress of sea water 
to internal systems during under-sea launch- 
ing and the use of beryllium in the structure 
and re-entry head. 

No official weight or dimensional data’® 
have been released but various sources— 
presumably from photographic analysis— 
suggest a total length of 30ft and base dia- 
meter of about S5ft. Weight is quoted in the 
region of 25,000 Ib to 28,000 Ib. 

The guidance system, claimed to weigh 
only 200 lb, is the responsibility of General 
Electric Company, of Pittsfield, assisted by 
the Massachusetts Institute of Technology. 

The accurate Ship Inertial Navigation 
System (S.I.N.S.) by Sperry Gyroscope 
Company and Autonetics Division of North 
American Aviation has been on test in the 
** Compass Island ” (a converted cargo ship) 
and permits accurate attack on targets up to 
ranges of 1500 miles. Early model firings 
and captive tests of underwater launches were 
in hand before 1959 but last year saw the 
successful launching from Cape Canaveral of 
several operational type vehicles to ranges of 
900 miles. Apart from the development of 
steering control and accuracy of burn-out 
velocity, ** Polaris’’ has introduced many 
new problems associated with underwater 
launching. To assist experiments of launch- 
ing from ships, a Ship’s Motion Simulator 
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Fig. 18— Rocketdyne engines before and after assembly on ‘‘ Thor ”’ 


missiles 


was made by the Baldwin-Lima-Hamilton 
Corporation and real launch tests are to be 
made from U.S.S. ‘* Observation Island.” 

Early in 1959 it was announced that five 
** Polaris * launching submarines (S.S.B.N.), 
each carrying ten weapons, were under 
construction. The first—the U.S.S. “‘George 
Washington” was launched in 1959. Early 
versions of these submarines cost 110 million 
dollars—later this will reduce to 85 million 
dollars per vessel. 

** Polaris * may be in service this year and, 
together with the atomic submarine capable 
of operating in the most adverse arctic 
conditions if needed, will represent a very 
elusive and lethal deterrent weapon.®® 

Photographs (Figs. 19 and 20) were pub- 
lished last year of a Martin-built test vehicle 
A.L.B.M. called ‘“ Bold Orion.” Like 
‘** Polaris,” this is a two-stage solid rocket 
but it is much smaller—less than half the 
weight of the Navy weapon. Intense design 
studies by a score of companies were com- 
pleted during 1959, resulting in Douglas 
receiving a contract for the missile XGAM-— 
87A to Weapon System 138A (‘ Skybolt ’’). 
A demonstration of guidance accuracy was 
provided by the firing of a Martin ‘* Bold 
Orion” on October 13, close to the orbital 
path of the satellite “* Explorer V1 ” (‘‘Paddle- 
wheel’). The miss distance has been quoted 
to be of the order of 4 miles with the satellite 
at a height of about 150 miles.*! The second 
stage was the * Meteor” solid rocket made 
by Grand Central Rocket Company, for 
‘** Vanguard ” third stage. No performance 
has been officially quoted, but press reports 
speak® of a range of 1000 miles when 
launched at an angle of 45 deg. in a toss 
manceuvre from typical high subsonic speed 
jet bombers. 

Large Surface-Air Interceptor Missiles : 
** Bomarc.’’—The latest version of this rocket- 
boosted, ramjet cruising interceptor (IM- 
99B) was first fired in April, 1959.8 Its Thiokol 
solid booster rocket is in the body, control 
being provided by a jetavator annular vane 
in the nozzle. This deflects the exhaust jet, 
giving large lateral moments which are 
particularly desirable during the early phases 
of flight before aerodynamic control is 
established by the wing tip ailerons and 
tail surfaces. 
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Figs. 19 and 20—The two-stage Martin rocket that was directed into proximity with ‘‘ Explorer ’’ IV is seen before and after installation on a B-47 ‘‘ Stratojet.” 


Notice that during the burning of the first stage it flies as a canard. 


** Nike Zeus.’’—Several important details of 
this anti-missile missile were published in 1959. 
It has evolved from the ‘* Nike Hercules ” 
configuration as a large, two-stage, very 
narrow delta cruciform rocket vehicle. The 
first stage solid booster gives a thrust of 
450,000 lb and is 20ft long. The winged 
second stage is about 30ft long. The nose 
section separates and is capable of controlled 
flight in the later stages of interception. It 
is reported to be intended to reach the “* kill” 
height of about 250 miles in two minutes. 
A test vehicle was fired at White Sands 
during the year, and eventual interception 
tests from Kwajalein in the Pacific have 
been scheduled for 1962. Douglas, Western 
Electric and Bell Telephone Laboratories 
are main contractors, and the project is 
directed by the Army Rocket and Guided 
Missile Agency at Huntsville. Technical 
interest in this system centres particularly 
on such factors as detection of warheads 
from decoys and whether more sophisti- 
cated bombardment weapons can outstrip 
the capability of the interceptors, the scale 
of deployment over large continental areas, 
and the large cost of a nation-wide system.®* 
Work on “* Nike Zeus ”’ would contribute to 
the satellite interception problem. 

Space Vehicle Boosters.—Progress has 
been made in two ways: first, in adapt- 
ing military ballistic missiles to take special 
upper stages for space flight ; and secondly, 
in the announced programme for advanced 
space boosters quite different from military 
hardware as such. 

The American rockets used during 1959 
for satellite launchings or space probes, 
with the exception of ** Vanguard,” were all 
composed by piecing together modified 
missiles. The rockets employed in addition 
to ‘“‘ Vanguard”’ itself were the ‘* Thor- 
Hustler”’ (‘ Thor” I.R.B.M. first stage) ; 
** Juno 2” (“‘ Jupiter’ 1.R.B.M. plus modi- 
fied ‘‘Sergeants’); and ‘“ Thor-Able” 
(‘‘ Thor,” modified ‘“‘ Vanguard”; and 
** Vanguard ”’ third stage). 

The “‘ Atlas-Able ’’ was developed during 
the year, and was used for the unsuccessful 
‘** Pioneer 5” experiment, as noted in the 
table of satellites and space probes. 

During 1959, Lockheeds introduced the 
** Agena ’’’® as a versatile upper stage for 
space experiments. It has evolved from the 
** Discoverer ’’ top stage and when used with 
** Atlas” as first stage is expected to have 
the following performance : 

3000 lb satellite in 300 mile orbit ; 720 1b 
deep space probe ; 300 lb soft moon landing. 


The present ‘* Agena ”’ (for “* Discoverer ”’) 
is 19ft long and Sft in diameter, weighs 
8500 lb gross and 1700lb empty, with a 
payload of 6001b, and a motor thrust of 
15,000 lb. When used with “ Atlas” it 
will be lengthened and will develop more 
thrust from its Bell Aircraft ‘* Hustler” 
rocket motor. 

1960 should bring achievements by 
the ‘‘ Thor-Delta,” which is a modified 
‘** Thor-Able,” using the radio-inertial guid- 
ance system at present employed with 
‘** Titan.”” The N.A.S.A. hopes to place up 
to 500lb payloads in circular orbits with 
the “‘ Thor-Delta.” 

A striking new family of four vehicles, to 
be designed for spaceflight and to employ 
various combinations of the seven basic 
engines already noted under Propulsion, 
was described by the N.A.S.A. in 1959, 
The first of these, ‘‘ Vega,”’ has recently been 
cancelled,®* for it was intended merely for 


This experiment was conducted to study the feasibility of the air-launched ballistic missile 


be the first vehicle to use hydrogen, and the 
high energy second stage should bring very 
promising payload capabilities. The rocket 
will be about 110ft high and 16ft maximum 
diameter. 

“Saturn” is the N.A.S.A. very large 
space booster which will give a performance 
at least an order of magnitude greater than 
that possible from I.C.B.M.-class vehicles 
with added stages. It has a high priority 
in the quest to give the U.S. competitively 
large boosters for satellite applications, 
manned spaceflight and lunar landings. Its 
size is hard to visualise—it is 200ft high, 
22ft in diameter and will weigh 580 tons at 
launch. Pertinent design and performance 
details were published in mid-1959°’—based 
on “ Titan ” stages and kerosene-lox motors. 
Significant revisions to include more liquid 
hydrogen rockets were announced at the 
end of the year.** The differences are 
indicated briefly in the table below : 

















Stage a | Early proposals (mid 1959) Later proposals (end 1959) 
t 
Ist 75 Eight H-1 Rocketdyne kerosene-lox engines,| As before 
1,300,000 Ib thrust 
2nd 60 - baal first stage (lox-kerosene), 360,000 Ib} Cluster of four 150,000 1b hydrogen engines 
rus' 
3rd | 45? “*Centaur’’ lox-liquid hydrogen 30,000 lb thrust...| Two 150,000 lb hydrogen engines 
4th 20 ? 600 Ib storable rocket of J.P.L.(?)... ... ... ...| Four P. and W. 15,000 lb hydrogen engines 
Sth ? — “Centaur’’-hydrogen engines, 2XLR_ 115= 
30,000 Ib thrust 





interim use until ‘“‘ Centaur” could be 
developed ; delays have made it evident 
that both ** Vega” and ‘“‘ Centaur’ would 
have become operational within about a 
year’s time. 

With ** Centaur,” *‘ Saturn ’’ and *‘ Nova ” 
the N.A.S.A. evidently intend to move into 
performance areas which far exceed ballistic 
missile requirements and existing satellite 
booster capabilities, although modified 
I.C.B.Ms. will be used for certain stages. 
The N.A.S.A. policy is to use the seven basic 
engines, now being developed, as much as 
possible in order to keep costs to a minimum. 
Nevertheless, the booster vehicle programme 
has been estimated to cost some two billion 
dollars over the next ten years. 

** Centaur ”’ will have a modified ‘‘ Atlas ” 
first stage. The second stage will use two 
15,000 Ib thrust liquid hydrogen liquid oxy- 
gen engines of the type recently developed by 
Pratt and Whitney. It will also be possible 
to employ a third stage, and when this is 
required the 6000 Ib thrust storable propellant 
engine developed by the Jet Propulsion 
Laboratory will be used. ‘‘ Centaur” will 


Although the new larger hydrogen engines 
may take three years to build, the extra 
performance may well enable ‘* Saturn” to 
accomplish tasks hitherto expected to call 
for the even greater (and later) ‘* Nova.” 
Exact payload performance has not been 
quoted for the revised design, but may be in 
the region of 50,000 lb, for example, in an 
earth orbit. 

Management®® of the project rests with 
the Army Ballistic Missile Agency at Hunts- 
ville (N.A.S.A.). under the director of the 
Development Operations Division, Dr. Wern- 
her von Braun. 

The availability of boosters off the military 
programme to meet the space timetable 
caused some concern in 1959®° and further 
technical discussions have taken place on 
recoverable boosters.*' Recovery scheme 
studies for ‘* Saturn ” are on contract. 

**Nova” is the largest vehicle in the 
N.A.S.A. current programme, capable of 
orbiting. very large manned earth satellites 
and of manned lunar flight. The first stage 
will be a cluster of four 1,500,000 Ib thrust 
units, single-chamber versions being devel- 
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oped by Rocketdyne. Second stage will use 
a single 1,500,000 lb unit. Third stage will 
be roughly I.C.B.M. size but will use liquid 
hydrogen. Fourth and fifth stages would use 
high energy storable propellant engines now 
forming part of the booster development 
project. The five-stage version would be 
more than 250ft high, and a_ seven-stage 
vehicle is also contemplated. The mission 
capability is the transport of several men to 
and from the moon. Alternatively, an 
earth satellite of about 150,000 lb could be 
placed in a close orbit. 

Small Research Boosters.—Although the 
big boosters get the limelight, a great deal of 
continuous high altitude atmospheric research 
will be carried out for several years with 
smaller solid rocket vehicles designed primar- 
ily with economy in mind. There are three 
such vehicles in the U.S.A., and “* Skylark ” 
in U.K. N.A.S.A. project “* Scout ”’ (“‘ the 
poor man’s rocket ’’?) has four solid rocket 
stages for placing instruments in orbit or 
probing outer space to a distance of about 
5000 miles. 

The stages are : 

First—modified 
Aerojet-General. 

Second—an improved ‘‘ Sergeant ”’ engine 
by Thiokol. 

Third—larger 
third stage. _ 

Fourth—modified version of the existing 
Alleghany “‘ Vanguard ” engine. 

“Scout ’’ rockets will be used in both the 
British and Canadian space research pro- 
grammes, and as part of N.A.S.A.’s N.E.R.V. 
(Nuclear Emulsion Recovery Vehicles) pro- 
gramme to study the lower Van Allen radia- 
tion belt. In November it was announced 
that the first production ‘‘ Scout’ had been 
made by the contractors, Chance Vought.** 

In December the first photograph was 
shown of the Jaguar®® rocket designed to 
reach heights of 600 miles for natural radia- 
tion measurements. It has three solid rocket 
stages and is air launched from a Martin B-57 
(“Canberra”). The double advantage of 
air launching, from the research point of 
view, is reduction of rocket weight and the 
ability to fly away from launching sites into 
regions of immediate local interest, e.g. 
near magnetic disturbances or aurore. 

The third example is the N.A.S.A. five-stage 
“ Jason ’’*4 developed from a hypersonic test 
vehicle already in use for several years. 
This was used as part of the “* Argus” 
experiment to monitor the radiations from 
high altitude atomic explosions. 
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‘** Polaris’ motor—by 


version of ‘“ Vanguard ” 


BRITISH ROCKETS 


The De Havilland ‘* Blue Streak ’’* long- 
range ballistic missile is 81ft in height and 
has a diameter of 10ft. The launch weight is 
about 175,000lb, the launch thrust is 
300,000 Ib, and the range and re-entry speed 
are said to be nearly 3000 miles and about 
13,000 m.p.h. respectively. It would appear 
that the thrust is more than is needed at 
present ; an excess may have been allowed 
for future extensions of performance, and 
this excess would be useful if ‘* Blue Streak ” 
assumed a space role. The twin liquid 
rocket engines were developed and manu- 
factured by Rolls-Royce, Ltd., under licence 
from North American Aviation Rocketdyne 
Division, and the exact nature of the propel- 
lant has not been revealed, although it is 
known that liquid oxygen will be the oxidiser. 

Bristol-Siddeley Engines have in recent 
months developed small vernier rockets, 
using H.T.P. and kerosene and delivering 


_ *Since this article was prepared for publication, it has been 
announced that “Blue Streak” no longer has any military status. 


about 500 lb thrust each, for control assist- 
ance during the boost phase and for final 
trajectory corrections after burn-out of the 
main engines. The missile is designed for 
launching from underground silos, and 
surface test emplacements at Woomera are 
understood to be nearly completed. The poten- 
tialities of “‘Blue Streak” as a booster for space 
vehicles were described at the Commonwealth 
Spaceflight Symposium in August by G. K. L. 
Pardoe.* With either a single solid rocket 
or “* Black Knight’ as second stage, a pay- 
load of about 1000 1b could be placed in a 
300 mile orbit. Using a specially modified 
** Black Knight ” stage, about 2000 lb could 
be placed in a 300 mile orbit. The addition 
of a third stage would make possible the 
lunar landing of a small instrument package. 

The Saunders-Roe “‘ Black Knight” bal- 
listic test vehicle had made five successful 
flights up to December, 1959, making a note- 
worthy reliability record. Overall design, 
research and development authority is vested 
in the Royal Aircraft Establishment, while 
Saunders-Roe, Ltd., are the main contractors. 
The four ‘‘ Gamma” liquid motors for the 
first stage, using H.T.P. and kerosene, are 
designed and produced by Bristol-Siddeley 
Engines. Three alternative configurations 
now exist : a single-stage re-entry vehicle ; 
the same vehicle adapted to carry a payload 
of equipment under test ; and a two-stage 
vehicle with a solid second stage for very 
high re-entry speeds. 

The second * Black Knight,” launched at 
Woomera early in 1959, reached an altitude 
of 350 miles, 50 miles higher than the first. 
The others launched during the year main- 
tained a similar performance. The single- 
stage vehicle is 35ft long and 3ft in diameter, 
and has a sea-level thrust of 16,400 lb. With 
the addition of the new solid second stage, 
altitudes of about 1500 miles are expected. 
Instruments for the telemetry of ascent and 
re-entry conditions are carried, and the 
vehicle has been used for the assessment of 
various nose-cones and for tests on compo- 
nents of the *‘ Blue Streak ”’ guidance system. 

Rockets flying within the atmosphere were 
discussed in the article devoted to “* Aero- 
nautics.”’%6 


SOVIET ROCKETS 


Very little technical data have been revealed 
by the U.S.S.R. During 1959 more details 
were given of high altitude sounding rockets 
and their experimental results, but virtually 
nothing about the big space boosters. 
An article published in December®’ was 
compiled from the study of hundreds of 
books and periodicals in the Russian language 
and gives a survey of past and existing 
rockets and of current trends. But the 
security shroud over Russian efforts makes 
certainty very difficult. This review made the 
following observations. The Russians have 
further developed the “* V-2” system. A 
vehicle, the ‘* CH—10,’’ was used to launch 
‘** Luniks ’’ 1, 2 and 3. ‘* CH-10” is in three 
stages, plus two solid boosters of 88,000 lb 
thrust each. The first stage is powered by 
two R-14 engines, burning liquid oxygen 
and kerosene, each having a thrust of about 
242,000 lb, thus giving (with the boosts) a 
total first stage thrust of 660,000 Ib. The 
second stage also uses two R-14 engines ; 
while the third stage, designated ** R-10,” is 
an improved version of the ** V-2”’ and uses 
watered alcohol and liquid oxygen. In order 
to achieve the degree of accuracy displayed 
by * Luniks ” 2 and 3, parallel advances in 
guidance and control systems must have 
been made. 
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SPACE FLIGHTS ACHIEVED IN 1959 


Table II presents some information on 
satellite and space probe activity during 1959. 
Upper atmosphere research rockets have been 
excluded ; there has been a good deal of 
activity in this field, but upper atmosphere 
and space research have already been well 
covered by previous work. ° 

The American highlights of the year were 
undoubtedly the live recovery of the monkeys, 
** Able’ and ‘“‘ Baker,” after a 300 mile 
flight into space on May 28, and the placing 
in orbit of the ‘“‘ paddlewheel’”’ satellite 
(‘‘Explorer’”’ 6), the most sophisticated 
satellite yet launched, on August 7. As will 
be seen from the table, ‘“* Explorer ’’ 6 covers 
various experiments, including the gathering 
of cloud cover data. Two purely meteoro- 
logical satellites, ‘‘ Vanguards ”’ 2 and 4, were 
launched—only ‘“* Vanguard ”’ 2 reached orbit 
and the oscillating motion it developed made 
data interpretation difficult. ‘* Explorer” 6 
suffered a misfortune also, for one of its 
** paddles,” containing solar cells, failed to 
extend properly, and the power for data 
transmission was limited. Eight other 
American satellites were placed in orbit in 
1959, and ‘* Pioneer ’’ 4 made a “‘ near miss ”’ 
of the moon—not close enough, unfortu- 
nately, to conduct its photo-electric sensor 
experiment—and went into a solar orbit. 
‘** Pioneer” 4 provided excellent radiation 
data and was tracked for a record distance of 
407,000 miles. 

The Russians had earlier (January) made a 
near miss of the moon with “ Lunik” 1, 
which went into solar orbit. The most 
spectacular Russian achievements were the 
impacting of ‘‘ Lunik’’ 2 on the moon in 
September, and the photographing of the 
moon’s hidden side with ** Lunik” 3 in 
October: 1959 satellite honours should, 
therefore, go to the U.S.A., and lunar probe 
honours to the U.S.S.R. 


FUTURE SPACE FLIGHTS ANNOUNCED 
DuRING 1959 


During 1959 the Americans announced new 
satellite programmes for communication 
(“‘Notus”’), navigation (“* Transit’) and 
meteorological (“‘ Tiros’) purposes. 

** Notus ’*—Greek for “south wind ”’— 
was initiated by the U.S. Department of 
Defence. It is the Advanced Research 
Project Agency’s code name for the total 
communication satellite effort planned up to 
1965, and includes satellites in stationary 
equatorial orbits. One element of the 
programme is “ Task Steer,’’ placed with 
General Electric and the Bendix Aviation 
Corporation at the end of September. 
** Task Steer’’ will be a polar communica- 
tions satellite, providing instantaneous relay- 
ing of radio signals between widely separated 
aircraft or ground stations, of especial value 
to stations in high latitudes where radio 
communications are at present unreliable, 
and will probably be placed in an orbit of 
several thousand miles by a ‘* Centaur” 
rocket. Also associated with the com- 
munications satellite programme is ** Project 
Courier,” the first “* Courier ” being planned 
for launch during 1960 into a 500 mile orbit, 
weighing about 500 lb and capable of hand- 
ling up to forty incoming and outgoing 
teletype messages simultaneously. *‘* Project 
Echo” is a feasibility study for passive 
communications relay. Three inflatable 100ft 
diameter reflecting spheres,*® weighing about 
150 lb and made of thin Mylar coated with 
aluminium, will be placed into 1000 mile 
orbits. The experiment will be conducted 
between the Jet Propulsion  Labo- 
ratory at Goldstone and a radio telescope in 
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Table 11 — Space Vehicles Launched During 1959 


July 22,1990 THE ENGINEER 








































































































) = 
| Orbit 
Main purposes | ‘2 
Name Carrier rocket Launch date and Perigee | Apogee Nodal Inclination 
lifetime height, —— period to equator 
| miles miles (minutes) (deg.) 
| Ee 
| Internal measurements : tempera-} 91-2 million | 123-1 million 450 days ina 
“ Mechta i Lunik ”’ 1).*—Sphere,| Modified Russian I.C.B.M.?. 3-4] January 2. Believed; ture and pressure. External :| (perihelion) (aphelion) 
800 Ib. stages. Last stage 20ft long, 10ft to be in orbit components of interplanetary) — ~— Sener. 
alloy ie Passed within 3125- in diameter around sun on cycle gas; solar radiation; micro- Artificial satellite of the sun 
4375 miles of the moon of 15 months meteorites ; cosmic radiation ; 
magnetic fields of earth and 
moon 
“Vanguard 2.’’* Sphere, 20in in} U.S. Navy ‘“ Vanguard.’’ 3 stages.| February 17. Esti-| Cloud cover data for 2 weeks (crude 347 2064 125-85 32°88 
diameter. 20-741b. Magnesium, Last stage Sft long, 20in dia- mated 10 years or images from 2 photocells). A 
silicon monoxide-coated, highly meter—still in orbit near satellite. more. wobbling motion developed by 
polished surface (1st weather satel- Overall length 72ft. Overall the satellite made data interpreta- 
lite) launch weight 22,600 lb tion difficult | 
“Discoverer 1.’’ Cone-cylinder,| U.S.A.F. ‘* Thor-Hustler.’’ 2 stages.| February 28 to | Checks on propulsion, guidance, 99 605 95-9 3 deg. off earth 
18-8ft long, Sft in diameter.) Overall length 78-2ft. Overall} Marc staging and communications. -S. axis 
1300 Ib (245 lb of instruments) launch weight 108,500 Ib approx. First launch into a polar orbit. 
Radio failed and orbit was not 
stabilised 
** Pioneer IV ’’* (space probe). Cone,| U.S. Army “ Juno 2.’? 4 stages :| March 3. In orbit) To measure radiation in space, to 91-7 107-9 406-95 a 
20in long by 9in diameter. 13-4 1b. 1—** Jupiter,’’ I.R.B.M., modi- around sun test a photo-electric sensor (for million million 
Gold-washed fibre-glass__ shell. fied ; others were scaled-down triggering cameras in future moon (perihelion) (aphelion) 
Passed within 37,300 miles of the “*Sergeants.’’ Overall length probes) if close enough to moon.) — EE ee nT 
moon, was tracked for 82 hours to 76ft. Overall launch weight Yielded excellent radiation data Artificial satellite of the sun 
a distance from earth of 407,000 121,000 lb but did not pass near enough to 
miles moon to test sensor 
* Vanguard *? 3A and 3B.— U.S. Navy ‘* Vanguard ’’—same as! April 13—failed. “3A ’’—mapping of earth mag- Failed to reach orbit 
* 3A’: Sphere, 13in in diameter, ** Vanguard 2”’ netic field. 
with cylindrical extension 17: Sin “3B’’—optical tracking, drag 
long and 2-Sin in diameter. studies in outer atmosphere. 2nd 
Fibre-glass and phenolic resins. stage of carrier rocket failed to 
“35”: Inflatable sphere (no function properly 
instruments,) 30in in diameter, 
laminated aluminium foil and 
plastic sheet. Total weight 
CA and * 3B’) 25-316 | 
** Discoverer 2.’” — Cone - cylinder,} U.S.A.F. ‘‘ Thor-Hustler ’’—similar| April 13-April 26 Recovery of 195 lb hemispherical 142 220 90-5 0-2 deg. of 
19-2ftlong, 5ftin diameter, 16101b} —_ to “* Discoverer 1 ’’ capsule, using small retro-rocket | earth N--S. 
(245 lb of instruments) to aid re-entry; maintenance axis 
within capsule of suitable tem- | 
perature and sufficient oxygen to 
sustain life ; measurements of | 
radiation in space. Capsule was 
ejected but not recovered : 
\ 
** Discoverer 3.’ Cone - cylinder,| U.S.A.F. “* Thor-Hustler ’’—similar| June 3—failed Biological tests—4 mice placed in Failed to reach orbit i 
19-2ft long, 5ft in diameter, 1600 lb to ** Discoverer 1 ’’ recoverable capsule. 2nd stage f 
(245 lb of instruments) of carrier rocket failed | 
“Vanguard 4.’’—Sphere, 20in in} U.S. Navy ‘“ Vanguard as for| June 22—failed Cloud cover data (2 infra-red photo- Failed to reach orbit 
diameter. Magnesium shell, sili- “* Vanguard 2”’ cells). 
con wig tay 4 coated, highly 2nd stage failed 
polished, 21-51b 
* Discoverer 4.’” — Cone - cylinder,) U.S.A.F. ‘* Thor-Hustler ’’—similar| June 25—failed Capsule separation and recovery Failed to reach orbit 
19-2ftlong, 5ft in diameter, 1600 1b to “* Discoverer | ”’ | tests. 
(245 1b of instruments) 2nd stage failed 
“Explorer 6’? (U.S. Army).—Toroi-| U.S. Army “Juno 2’’—as for| July 16—failed Seven experiments : solar X-rays, | Failed at launch 
al, 30in by 30in in diameter, ** Pioneer 4’’ Lyman-Alpha radiation, cosmic 
91-5lb. (N.B.—N.A:S.A. decided radiation, heavy nuclei, micro- 
that in future names would only be meteorites, radiation and heat 
given to vehicles which reached balance. Control failure at take- 
orbit or space) off | 
** Explorer 6”°* (U.S.A.F.) —| U.S.A.F. ‘** Thor-Able,’’—3 stages :| August 7. Estimated) Fifteen experiments — these in-| 157 26,380 750 48 
Spheroid, 26in in diameter, 29in| “* Thor I.R.B.M. ; 2—modi-| 1 year cluded : mapping earth magnetic! 
deep, with four 20in square vane) fied ‘* Vanguard’’; 3—*‘ Van- field, studies of behaviour o-| 
extensions. Aluminium skin, 142 guard.’’ There is also a solid radio waves in ionosphere, microf}| 
Ib. (‘* Paddle-wheel ”’ satellite : “* kicker ’’ rocket on the satellite, | meteorites, cloud cover, tests of| 
vanes consist of 8000 tiny solar 14in long (not yet used—may be) “deep space’? communication 
cells ; most sophisticated satellite] used later to raise perigee alti- equipment | 
to date) tude). Overall length 90ft. Over- | 
all launch weight over 105,000 lb 








New Jersey. The anticipated radio reflec- 
tivity of “‘ Echo” spheres is 98 per cent for 
frequencies up to 4000 Mc/s. The 
** Thor-Delta ’’ rocket will be used for each 
launching. 

** Project Tiros,” initiated in mid-1958 by 
A.R.P.A. and later taken over by N.A.S.A., 
is more sophisticated than the previous two 


weather observation experiments of ‘‘ Van- 
guard’? 2 and “Explorer” 6. “Tiros” 
satellites are the first to be specially 


designed for meteorological observations. 
The previous experiments involved only 
crude arrays of photocells. Two television 
cameras of a type being developed by R.C.A. 
will be incorporated in “* Tiros,” which will 
be spun and stabilised to ensure fixed 
orientation with respect to the stars. Later 
versions may be attitude-stabilised to permit 
constant direction of the cameras towards 
Earth. The first satellite launching was 
with a “‘ Thor-Able ” rocket and achieved a 
short working life. A near-circular orbit of 
between 350 and 400 miles in height is planned 
and the date of November, 1960, has already 
been suggested for a second launching, this 
time with a “* Thor-Delta ” rocket. “* Tiros ” 
will set immense problems of ground data 
processing, aimed at analysing and distribut- 


Table continued opposite 


ing information in time to be of service to 
world meteorological bureaux. 

‘“* Transit”? 1, also called the first naviga- 
tion satellite, failed to orbit in September 
when the third stage of the ‘ Thor-Able ” 
rocket did not ignite. The satellite carried 
special transmitters to enable ground stations 
to determine the ionospheric refraction of 
radio waves, information which is needed 
before satellites can be used for navigation 
purposes. 


GROUND SUPPORT EQUIPMENT 


Having discussed rocket engines, rocket- 
propelled vehicles and their accomplish- 
ments, some reference should be made to the 
very many other important engineering opera- 
tions that enter into the whole picture.1° 
Ground support equipment (G.S.E.) is an 
American term intended to include launchers, 
transporters and test gear. It is not generally 
known that most of ground-launched ballistic 
missile systems costs go into the G.S.E.1% 
A typical example is afforded by the costs of 
a “hardened” ‘“ Titan” squadron site. 
Each launching area consists of a main pit 
163ft deep and 40ft in diameter, surrounded 
by other pits for propellant and other 














storage, and for equipment and personnel. 
The subsidiary pits will be separated from 
the main missile pit by about 40ft of earth. 
Air-conditioned tunnels will interconnect the 
pits, which will be so equipped that the 
launch unit will function independently. 
Nine of such units will normally make up 
one ** Titan”? squadron. There are known 
to be at least five squadrons at which com 
struction of the silos is in progress. 

The following figures give some idea of 
the relative operational costs of the compo 
nent elements of a system such as * Titan” 





Approximate 


cost, 
Items per squadron million dollars 


Base construction—digging nine silos and lying 


reinforced concrete .. 42 | 
Nine “ Titans ’’ at over 2,000,000 dollars each | 20 
Radio-inertial guidance equipment... — 14 
Propellant loading equipment ... ... ... ... 9 
Launchers ee st apeu lana Wee ® XGA 19 
Automatic check- out system. <. eae 
Communications and firing control systems wi 1 
Transport and handling equipment ‘ 0-35 

Total per squadron... 109-35 


The exact nature and cost vary widely 
from missile to missile. The ‘* Titan ” costs 
are probably about the most expensive ev¢! 
likely to be met. G.S.E. costs associate 
with air-launched bombardment missiles 
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guidance rockets under radio com- 
mand ; internal temperature con-| 





radiation, magnetic fields, micro-| 
meteorites, solar flare emission 
and interplanetary gas. Second} 
Stage failed | 


137 
| Orbit 
g Main purposes | | 
Name Carrier rocket | Launch date and Perigee Apogee | Nodal Inclination 
| lifetime height, height | period to equator 
| miles H miles (minutes) (deg.) 
“ Discoverer 5.’ — Cone - cylinder, U.S.A.F. “ Thor-Hustler ’'—similar| August 13-September| Recovery of capsule ejected from 136 | 450 94 Polar orbit 
19ft long, 5ft in diameter (capsule to ‘* Discoverer 1,’’ except for use| orbit. Capsule ejected but not } | 
27in long, 33in_in_ diameter), of more powerful fuel in Ist stage recovered, possibly owing to | 
1700 Ib (including 300 lb capsule) | | battery failure | | 
“ Discoverer 6.’” — Cone - cylinder,| U.S.A.F. ‘* Thor-Hustler ’’—as for! August 19-October 20; Recovery of capsule ejected from 138 | 537 95-27 | 84 
19ft long, 5ft in diameter, 1700 lb ** Discoverer 5 ’” | orbit. Capsule ejected but not 
(300 Ib instrument capsule) | recovered, again possibly due to | 
| battery failure preventing signals | 
| from the falling capsule | | 
“ Lunik 2.’-—Sphere (860 Ib). Burnt- — September 12 — Sep-| To impact on moon, after measur- —_ | —- | — — 
out fina! stage impacted on moon tember 13 | ing interplanetary gas, radiation | | 
shortly after the instrument pack- intensity and micrometeorites ; | | 
age | also investigation which showed | | 
that moon lacks a magnetic field | | 
“Transit 1.’".—265 Ib ‘ navigation| U.S.A.F.‘* Thor-Able ”’ September 17-—failed | Radio communication satellite de- Failed to orbit 
satellite ”’ | Signed to investigate feasibility of 
| supplying navigational informa- 
| tion to ships and aircraft. Final 
| | stage did not ignite 
“ Vanguard 3.’"*—Sphere with small) U.S. Navy “* Vanguard ”’ September 18. Esti-| Detection of solar X-rays ; measure-| 319 | 2329 | 129-99 33-3 
diameter cylinder extension, 20in mated 70 years ments of earth magnetic field ; | 
in diameter, made of magnesium | micrometeorites ; internal ail 
and fibre-glass. 100 Ib (SO Ib | external temperatures | 
instruments) (last in the ‘* Van- | | 
guard ’’ programme) | | 
“Lunik 3.°°*—614 Ib (orbits earth — October 4. Estimated| To take photographs of the far side! 30,000 291,000 22,300 75 
and moon). Short cylinder with 10 years of the moon, and to transmit| | 
hemispherical ends them to earth | 
“ Explorer 7.’**—-Double cone, 30in! U.S. Army ‘‘ Juno 2°’—similar to} October _ 13. Esti-| Measurements of earth radiation 330 710 | 101-30 50 
long and 30in in diameter, 914 Ib that used for ** Pioneer 4°’ mated 20 years balance, Lyman-Alpha and soft | 
(last satellite launching connected X-radiation, heavy primary cos- | 
with 1.G.Y.. which officially ended mic rays, micrometeorites, solar | 
December 31, 1958) cell functioning and_ internal | 
temperatures | | 
“ Discoverer 7.’’°—300 Ib instrument} U.S.A.F. ‘* Thor-Hustler ”’ November 7 Ejection and recovery of instrument 104 550 95 — 
capsule | capsule. Should have been ejected | 
on 17th revolution—failed to | 
eject ; also developed instability 
in orbit 
“ Discoverer 8.’°*—300 lb instrument! U.S.A.F. **‘ Thor-Hustler ”’ November 20. Esti-| Ejection and recovery of instrument 116 913 103 — 
capsule mated life—short capsule. Orbit more eccentric 
| than scheduled. Capsule ejected 
| after 15 orbits instead of 17, and 
| notrecovered 
“ Pioneer 5°’ (lunar probe).—372 Ib.| U.S.A.F. ** Atlas-Able’’ (Ist stage) November 26—failed | Was to have gone into a “ cap- Failed 
Since all existing rockets appear to “Atlas’?; 2nd—an _ Aerojet- | tured ’’ orbit of the moon. Car- 
be required for other purposes, General engine; 3rd—** Van- | ried a 2 Ib electronie scanner to 
experiment not likely to be guard *’ solid 3rd stage) | take pictures of surface. Also} 
repeated for some time. Novel | equipped for measurements of | 
features were : 2 mid-course | i 


trol at about 70 deg. Fah., using ood . 
small ‘propellers’? on the probe's} 
surface which automatically turned 
to provide light and shade 





| | 





* Vehicles marked with an asterisk (*) were still in orbit in December, 1959. 


The following, launched before 1959, were also still in orbit in December. 








Launch date Estimated life 
*Beplovet 1? ..5. iss ccs wast DORIA ty IOEB ok nen ais oa) 
“Vanguard |’ (plus carrier) March 17, 1958. Now suffering! 100 years. Still yielding sig- 


rocket orbiting nearby) 


* Sputnik 3”’ 


electrostatic drag from the poten- 
tial of several thousand volts 
picked up, apparently, in its 
travel 
Miay 50, OO08 ca Ck eats 4 ee ea 
estimated 








nificant data 


was originally 





used with existing aircraft are very much 
less. Typically, ground launched ballistic 
missiles spend 70 per cent of the overall 
system cost on G.S.E.; for air-launched 
missiles it is closer to 20 per cent. 

Much steel, concrete, pipes and electrical 
witing goes into the control room! and 
launching towers at the ranges (Fig. 21). 
For smaller vehicles such as ‘‘ Scout,” much 
is scaled down proportionally (Fig. 22). 
Testing very large thrust rocket engines 
requires special thrust measuring rigs, 
Complex instrumentation, vast quantities of 
water to cool the surfaces on to which the 
exhaust blasts, and storage and pumping of 
fabulous volumes of cryogenic or toxic 
propellants (Fig. 25). 

The introduction during 1959 of liquid 
hydrogen rocket motors has focussed atten- 
lon on the production, transport and 
Storage of this very low boiling point liquid. 
Union Carbide opened a liquid hydrogen 
plant at Tonawanda (New York) in Novem- 
ber, 1959 (Fig. 27) to produce 25,000 litres 
(1-95 tons) per month. Impurities are less 
than two parts in 1,000,000, and the more 
stable form (para hydrogen) has been con- 


centrated to 95 per cent (cf. about 25 per cent 
as first liquefied). Plans have also been made 
to build a larger plant at Torrance on the 
West Coast to provide N.A.S.A. with, at 
least, 3,300,000 lb hydrogen per annum, 
primarily for space vehicle rockets. Very 
large tankers (Fig. 28) are now in regular 
use for transporting liquid hydrogen—the 
Linde Company make several, including a 
7,800-gallon road semi-trailer 40ft long and 
a 26,000-gallon railway tanker 63ft long and 
Llft 6in diameter.1% Typical insulations 
for these tankers are Perlite or Linde SI-4 
which possesses thermal resistivity thirty- 
six times better than available eight years 
ago.'® The railway trailer has |5in thick 
insulation and could be designed to lose 
only 10 per cent of the tank contents per 
year. 

Experimental results have been published 
of fire and explosion hazards incurred in 
running liquid hydrogen rockets in test 
stands.!°° When accidentally mixed with air 
under unconfined conditions hydrogen does 
not detonate and radiation effects of any 
fire are less than with more conventional fuels. 
The well-known danger of ignition of a 


hydrogen vapour cloud, which was the doom 
of the airship, will be present and test plants, 
pipes and tanks must be carefully designed 
to minimise this hazard. 

During 1959 Bristol Siddeley produced a 
special mobile drying-out plant for hydrogen 
peroxide rocket systems (Fig. 26). Air is 
supplied at 8 lb per square inch and 80 deg. 
Cent. to evaporate any residual H.T.P. which 
might otherwise cause electrolytic corrosion 
of metal parts. The system is claimed to 
have advantages over the usual technique of 
flushing with demineralised water. 


MAN IN SPACE 


American efforts are concentrated on 
two immediate projects—the X-15 research 
aeroplane and the ‘“‘ Mercury” ballistic 
capsule. These have been so well pub- 
licised!®* 1°8 that little description is needed 
here. 

The X-15 is a piloted vehicle designed to 
explore the flight regime of the fringes of 
atmosphere and space, and to investigate 
re-entry problems. The results will be used 
in the design of future high-speed, high- 
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Fig. 21—An early ‘‘ Titan ”’ is prepared for launching at Cape Canaveral Fig. 22—Third stage of Chance Vought ‘‘ Scout ’’ being hoisted into place 













Fig. 23 (Left)—A Project ‘‘ Mercury ’’ capsule being mated to a booster vehicle at Wallops Island before launching to altitudes above 40 miles to prove 
performance of the escape tower (attached to top of capsule) and of the recovery parachutes. Eight solid-fuel motors power the ‘‘ Little Joe ’’ launcher. 
Fig. 24 (Right)—A Project ‘‘ Mercury ”’ test capsule is shown in place on an ‘‘ Atlas ’’ missile before launching at Cape Canaveral. ‘* Big Joe ’’ weighs a ton, 
measures 9ft 6in in length and tapers from a diameter of 6ft at the base to 20in at the nose 
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altitude air vehicles and manned space 
vehicles. The aircraft is carried under the 
right wing of a B-52, and a typical flight 
plan is 458 miles in track and up to 100 miles 
high. Jet controls will be used while in space. 
Speeds of more than 3600 m.p.h. and altitudes 
greater than 100 miles are expected to be 
reached in X-15 flights. Propulsion is by a 
Thiokol single-chamber rocket engine burning 
liquid anhydrous ammonia and liquid oxygen, 
with a maximum thrust of over 50,000 lb and 
variable thrust capability. Fuel is consumed 
at the rate of more than 10,000 Ib per minute 
in this engine, as compared with a typical 
consumption of an afterburning jet engine of 
500 lb per minute. The total free-flight time 
of the X-15 will be about twenty-five minutes, 
which will include only short periods of flight 
in space—the aircraft will not, of course, be 
capable of orbiting in its present form. With 
a rocket launcher, however, it might. 

On March 10, 1959, the X-15 made its 
first “‘ captive ” flight attached to a B-52. 
This was followed by three more carriage 
trials, then a free gliding flight in June. 
Powered test flights were made in September 
and October, but during the third, on Novem- 
ber 5, an engine explosion necessitated an 
emergency landing which was accomplished 
Without injury to the pilot, but the aeroplane 
broke its fuselage. Successful powered flights 
have since been made. 
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peroxide engines ; 


The object of “‘ Project Mercury ”’ is to fire 
a man into space in a capsule and achieve 
successful recovery after re-entry. A group 
of seven possible astronauts was selected and 
commenced training early in 1959, and 
each member will be required to make a test 
trip in a modified ‘“‘ Redstone ”’ missile. The 
re-entry speed will be similar to that of a 
ballistic missile nose-cone and the emphasis 
is, therefore, on maintaining habitable inter- 
nal temperatures in the capsule. In January, 
McDonnell Aircraft were awarded the ‘‘ Mer- 
cury”’ capsule contract, which calls for 
twelve capsules, twelve ablation shields (six 
of beryllium), six escape systems, and six 
retro-rocket systems. On September 9, a 
test capsule was fired over 1500 miles and 
recovered from the sea after reaching a speed 
of 14,000 m.p.h. and an altitude of 100 miles 
(Fig. 23). It is reported that internal tem- 
peratures during re-entry did not exceed 
40 deg. Cent. Faster and longer flights will 
be made with the “* Atlas * booster (Fig. 24). 
The project is accounting for about 15 per 
cent of the total N.A.S.A. budget for the 
current year, and is N.A.S.A.’s biggest single 
effort: Over a four-year period, the total 
cost is likely to be about 350 million dollars. 

Manned rocket orbiting vehicles for the 
future are embraced by the ‘ Dyna-Soar” 
programme, for which design study contracts 
were awarded to both Martin and Boeing as 





Fig. 25 (Left)—The Aerojet engines of a ‘‘ Titan ’’ under test 


Fig. 26 (Above}—A Bristol Siddeley equipment for drying out hydrogen 
it has a Wade blower supplying air at 80 deg. Cent. 
and an Edwards ‘‘ Speedivac ’’ pump installed 


long ago as June, 1958, and the U.S.A.F. 
and the N.A.S.A. made a choice between the 
two concepts, details of which have not been 
revealed, in November, 1959. It has been 
reported that development contracts were 
awarded to Boeing for the boost-glide 
vehicle and to Martin for a modified “* Titan ” 
to be used as booster. 

The purpose of ‘“* Dyna-Soar ”’ is to explore 
the technical problems of flight in the sub- 
orbital flight regime, with emphasis on 
military problems. The first phase may be 
an unmanned glider of about 6000 lb weight, 
capable of sub-orbital flight at a maximum 
speed of 15,000 m.p.h. The second phase 
will probably be heavier, and be a manned 
vehicle requiring a two-stage booster instead 
of the ‘‘ Titan.”” The phase 3 version will 
probably be about twice as heavy as the 
phase 2 vehicle, with a crew of two men, 
and would require a booster similar to the 
**Saturn’’ rocket to reach the requisite 
speed. Small turbo-jets will be used to assist 
landing of all three versions. The initial 
task, however, will doubtless be the test of a 
vehicle capable of making a conventional 
landing after limited flight at hypersonic 
speed. Goodyear have developed a wire tyre 
capable of withstanding c.1100 deg. Cent., 
which would be applicable to “* Dyna-Soar.”’ 

The fully developed ‘* Dyna-Soar’’ is 
expected to reach a speed of about 18,000 





Figs. 27 and 28—Linde production plant and frameless-semi-trailer for liquid hydrogen 
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m.p.h. Progression in successive stages from 
the existing manned flight capability of 
X-15 to such a performance area will take 
time. The programme will also be costly ; 
first because ‘“‘ Dyna-Soar” will be rocket 
boosted from the ground and, secondly, 
owing to the expensive materials required, 
such as columbium, new refractory metals, 
and others. The heating problems will be 
far greater than those of X-15. About the 
middle of last year, the fate of ‘‘ Dyna-Soar”’ 
seemed to be in the balance, for the prospect 
of high costs caused serious reconsideration 
by the U.S. Government. An alternative 
plan was to continue using air-launched 
research aircraft, based on X-15 pioneer 
work, until about Mach 12 was reached, and 
then commence a ground-launched ‘‘ Dyna- 
Soar”? programme. The “ Dyna-Soar” 
1960 budget suffered a severe cut in 
any event but has now proceeded beyond the 
stage of study. 

Various shapes for manned hypersonic 
re-entry vehicles have been suggested in recent 
years, and it is not known whether ‘‘ Dyna- 
Soar” will bear a resemblance to any shape 
already proposed in print. Towards the end 
of 1959, the N.A.S.A. revealed wind tunnel 
tests on re-entry gliders with inflatable wings, 
and a blunt dart shape is under consideration. 
These gliders would be capable of being 
enclosed uninflated in the nose-cone of the 
launching rocket, and wing loadings would be 
much smaller than with conventional struc- 
tures. 

No real Russian activity has been pub- 
lished except some space medicine experi- 
ments, and the continuing reports that they 
have a ‘‘ Dyna-Soar ”’ equivalent flying. 
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The Royal Society Tercentenary 
Address 


The Tercentenary of the Royal Society is being celebrated from July 18 to 26. 

At the formal opening ceremony in the Royal Albert Hall, London, on July 19, Sir 

Cyril Hinshelwood, the president, delivered his tercentenary address, extracts 
from which are reproduced below. 


N the year 1660 the Royal Society was 

founded. On the scale of cosmic evolution 
three centuries are as nothing but by the 
measure of human life they constitute an 
impressive span of history. Time in Newton’s 
philosophy flowed uniformly on, but as the 
matrix of events significant to men it is not 
measured by the clock. For thousands of 
millions of years the present galactic cycle 
has continued, for a few thousand civilisation 
has been spreading round the Earth, and for 
a few hundred only there has been in progress 
that rapidly accelerating conquest of know- 
ledge and power over nature, which has so 
largely created the world of to-day. The 
foundation of the Royal Society was symbolic 
of the conscious undertaking of this en- 
deavour. In achievement the 300 years 
have exceeded all the infinite wastes of 
evolutionary time : by the scale of human 
events they are the fullest and longest in all 
existence. 

* * * 

What then have the men of science done 
in these three centuries ? How have they 
changed the course of history ? And these 
questions raise further ones. Is the change 
to accelerate further or come to a halt ? 
What does it mean to us ? It has brought us 
face to face with great dilemmas. Can the 
pursuit of knowledge any longer remain the 
concern of the few ? What then shall we do ? 

After Newton’s great synthesis, the law of 
universal gravitation, the conception of the 
stellar universe as an ordered mechanism, 
made probable by Copernicus, Galileo and 
Kepler, could no longer be in doubt, and grew 
in strength with the continuous elaboration of 
Laplace and his successors. Newtonian 
mechanics, wedded to the inventiveness of 
practical men, created modern engineering, 
and thereby made man largely the master of 
his environment, bringing him at length to 
the threshold of extra-terrestrial space. 
Twentieth century ideas, largely under the 
influence of Einstein, imparted a more 
abstract character to the fundamental notions 
of space and time, matter and energy. And 
by a strange paradox of nature it has been 
one of the most recondite and immaterial of 
adventures that has led directly to the release 
of nuclear energy and confronted mankind 
with one of the greatest practical problems it 
has ever faced. 

The obscure and apparently unrelated 
curiosities of electricity and magnetism were 
unified at long last into the great body of 
electromagnetic doctrine. They provided the 
basis of electrical engineering and electronics 
by steps too intricate to trace in detail, but of 
which a crucial one surely was guided by the 
simple faith of Faraday that these two great 
natural forces were related. The patient 
genius with which he pursued his intuition was 
in its way prophetic, but he had little pre- 
monition of electric railways, of television or 
of automation. 

The not infrequently disreputable opera- 
tions of the alchemists grew into the science 
of chemistry. The atomic theory, fruitful 
after 2000 years, when experiment had 


replaced speculation, revealed at last the true 
secret of nature’s elements and compounds, 
and guided the creation by man of compounds 
nature never knew. The stages in the develop- 
ment were complicated, the interrelations and 
inter-dependences of ideas and discoveries 
have been intricate beyond the possibility of 
any brief description. 

Flight, speech and vision across the world, 
cures as by miracle from deadly illnesses, 
machines to which men delegate heavy toil, 
dextrous manipulation or mental exertion 
far beyond their own unaided powers, 
colours surpassing the rainbow in variety, all 
these things and more have come into being. 
The keys to unlock atomic energy have 
placed in man’s hands undreamed-of powers 
which he may use for good or evil. The keys 
which unlock some of the secrets of human 
personality are slowly being cut, and men 
may soon be using them to do we know not 
what. 

Is this not history ? 

In the realm of ideas the story has been even 
stranger and more turbulent. The con- 
conception of the universe as a mechanism 
suggested a materialistic view of all existence, 
though not to Newton himself, and possibly 
less often to men of science than to onlookers 
unconscious of the real intention of scientific 
hypotheses. The time scales revealed by 
geology and biology appalled those who 
confused the literal truth of Genesis with the 
basis of religion and morality. And when the 
theory of evolution completed ihe outrage of 
man’s expulsion from the centre of the uni- 
verse by denying his special creation, resis- 
tance rose to its height. The opposition sub- 
sided only to be renewed at intervals against 
scientific doctrines, all of which have been of 
unquestioned utility in their own spheres, 
about the unconscious mind, about the chem- 
ical basis of genetics, the functioning of the 
brain and nervous system, or about the 
influence of hormones on personality. 

Yet the men of science themselves, as far 
as can be judged, have numbered about the 
same proportion of religious believers as the 
generality of people. Indeed, an assurance 
that ultimate values of goodness and beauty 
can never be shaken by the pursuit of truth, 
wherever it may lead, is perhaps the sign of a 
robuster faith than is shown by recoil from 
every new and seemingly disturbing fact. 

Meanwhile, in the natural course of 
discovery and interpretation, and unin- 
fluenced either way by real or supposed 
philosophical or theological implications, 
scientific ideas evolved in a direction where 
they largely lost again their mechanical and 
materialistic semblance, and acquired 4 
curiously abstract character. Indeed, some 
physical principles (though not, I think, 
adequately understood) have even been used 
in the present century in support of idealistic 
philosophies or to provide a doubtful support 


for the otherwise respectable doctrine of 


free will. 

The quantum theory added a new element, 
that of discontinuity to the Newtonian con- 
ception of the world. Electrical particles, 
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the building blocks of matter, filling the 
universe with electromagnetic waves by 
their motions had offered for a time a 
synthesis of grand simplicity, powerful 
enough to create the whole technology of 
radio communications, and a major part of 
the electrical industry, yet itself destined for 
a revolutionary metamorphosis. Nature 
gradually disclosed that the invisible sub- 
stratum of things, electrons, particles, and 
waves could no longer be described at all 
in terms applicable to the macroscopic 
world of the senses. Intuitive notions of 
space and time had been called in question 
by the theory of relativity ; the idea of a 
sub-atomic particle now became expressible 
only in terms of an abstract mathematical 
equation. Electrons themselves proved sub- 
ject to the peculiar rule that only so many of 
them could be present in one system as were 
absolutely distinguishable by individual 
values of certain numbers which prescribe 
their state. Separate existence and experi- 
mental distinguishability were essentially 
linked. It is this almost metaphysical 
principle which accounts for the complete 
system of the chemical elements, with all 
their rich and varied detail. Particles appear- 
ing in nuclear disintegrations at high energies, 
mesons and the like, possessing the character 
of transience and decaying into others, 
present to-day an enigma which will probably 
not be solved until radically new principles 
have been discovered. The mysteries of the 
minute world of the atomic nucleus are 
found in magnified reflection in those of the 
stellar universe. How did the present cosmic 
era start ? Will it be renewed ? Is the 
so-called ultimate particle itself a cosmos of 
still smaller things ? Is thé known universe 
contained within a particle belonging to 
some higher order ? Mystery and fascina- 
tion have no end, the pursuit of knowledge 
has no limit. Three hundred years have 
witnessed the most colourful adventure 
ever undertaken. Is this too not history ? 

And in the broader sense this story is that 
of the Royal Society, for its membership 
has known no restriction of race or-nation. 
It has been proud to number a goodly pro- 
portion of the world’s greatest men of 
science among its foreign members. 


* * a 


On this day of commemoration when the 
Royal Society lays the account of its steward- 
ship before the world, it is meet to look not 
only backwards but forwards. What is to 
be the future of science ? 

Extrapolation of history is impossible, 
perhaps in principle, certainly in practice. 
The equations of the present allow three 
possible types of solution for the future. 
Decline and catastrophe have been pre- 
dicted on one ground or another, in spite of 
science, by overpopulation and starvation, 
or, through the agency of science, by whole- 
sale destruction in nuclear warfare. Con- 
tinued and accelerated progress have been 
confidently foretold, the curve sweeping 
upward faster and faster as each advance in 
knowledge multiplies the possibilities of 
further discovery, and as man more con- 
Sciously assumes control of his own further 
evolution. Between lies the third and less 
Spectacular solution, that the curve will level 
out or gently undulate. But the equations 
are insoluble, at least by any means we know. 
The uncertainty afflicts and inhibits some 
people, but their timidity is hardly justified 
or useful. There has seldom if ever in the 
world’s history been a time when existence 
was not in some degree precarious, yet the 
right response to danger lies in action. 
Faith in the future has indeed a very great 


survival value. The better equipped are 
certainly more likely to survive than the 
worse equipped, and not only to save them- 
selves but to save others. 

The task of the men of science is therefore 
clear. It is to go ahead undeterred by any 
of the uncertainties. Faith in science is not 
incompatible with or exclusive of any other 
kind of faith. Indeed, there would seem to 
be no inconsistency in believing that scientific 
knowledge is itself one of the great instru- 
ments of higher ends. However that may 
be, duty, expediency, and the zest of living 
unite their voices in calling for unremitting 
effort, not in the certainty but in the hope 
and faith that knowledge may advance, 
mastery over environment increase, drudgery 
be abolished, sickness healed, the people fed 
and life made happier. If social and moral 
problems are raised they are not essentially 
new but part of an age-old drama, and 
should neither be allowed to cause despon- 
dency nor to justify obstruction or absten- 
tion. The ancient choice between good and 
evil is in principle unchanged by the scale or 
fullness of existence. Men have always had 
to struggle with their environment, with one 
another and with themselves. Not exemp- 
tion from danger, hostility or temptation 
but the power to sustain their impact has 
made men what they are. The great weapons 
have been the things of the mind, and among 
the greatest of these is knowledge. While the 
old men dream dreams and the young men 
see visions we should go forward undeterred, 
that the dreams may become reality and the 
visions be fulfilled. 

This commemoration is for us a great 
event in our history. The future is unknown. 
The chronicles record the actions and 
thoughts of men, and if, as well may be 
believed, thought is a creative process, then 
the future is more than deeply hidden : it is 
uncreated. The golden promises offered by 
the release of nuclear energy, by the explora- 
tion of outer space, by the discoveries of 
genetic mechanisms may in one way or 
another be redeemed, but the best are yet 
unspoken. A great upheaval of ideas may 
come with a complete re-orientation of 
science in its relation to philosophy and to 
the conception of possible worlds. But we 
know neither the day nor the hour. 

It is the duty of the Royal Society not to 
predict, not to legislate, but to maintain 
within the larger community the smaller one 
in which creative activity can flourish. Its 
members owe a multiplicity of loyalties, 
none of which can be fulfilled without the 
others: to mankind in general, to their 
native land and to the Royal Society itself. 
But that is not all, for there are communities 
in time as well as space. The most original 
minds, in some sense isolated in all con- 
temporary groupings, find their true affinites 
in continuing the sequence of their predeces- 
sors, and their fulfilment only in their 
successors. In a measure this is true not 
only of genius but of all men. It is what 
moves us in history. It is what the honour- 
ing of this occasion means. 





CONSTRUCTION EQUIPMENT EXHIBITION.—In June, 
1961, a new exhibition, the Construction Equipment 
Exhibition, will, by arrangement with the London 
County Council, be launched on a 25-acre area at 
the Crystal Palace. A new company, Construction 
Equipment Exhibitions, Ltd., has been formed to 
sponsor and promote the project. For several years, 
up till 1959, an exhibition of building and civil 
engineering plant was held in different parts of the 
country, organised by the Ministry of Works. Last 
year, however, it was announced that the Ministry 
wished to withdraw from the exhibition and looked 
to the industry for further development of the idea. 
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Obituary 


H. E. WIMPERIS, C.B. 


WE have learned with regret of the death 
of Dr. Harry Egerton Wimperis, which 
occurred at 46A, Inverleith Place, Edinburgh, 
last Saturday, July 16, after many months 
of illness. Dr. Wimperis, who was eighty- 
three, was the first Director of Scientific 
Research to be appointed by the Air Ministry. 
That appointment was made in 1925 and 
Dr. Wimperis held it until his retirement in 
1937. 

Dr. Wimperis studied at Cambridge, at 
Gonville and Caius College, where he gained 
a Mechanical Science Tripos, after which he 
went to the Royal College of Science. He 
became a Whitworth Scholar in 1898, 
acquiring practical engineering experience in 
the Brighton works of the former London, 
Brighton and South Coast Railway and at 
the Elswick works of Armstrong-Whitworth. 
In the early years of the century, Wimperis 
served on the engineering staff of the Crown 
Agents for the Colonies. When the first 
world war started, Wimperis was in the 
Royal Naval Volunteer Reserve and in 1915 
he became an experimental officer in the 
Royal Naval Air Service. At the end of the 
war, he was superintendent of the laboratory 
established by the Air Ministry at the 
Imperial College of Science and Technology. 
His valuable work there undoubtedly led to 
the Air Ministry’s subsequent decision to 
set up a scientific research directorate and 
it was fitting that Dr. Wimperis should be 
appointed to take charge of it. During the 
years which followed, there were many 
difficult problems associated with aeronautical 
developments to which Dr. Wimperis had 
to find a satisfactory solution. He was 
responsible, for example, for the formation 
of a special Air Ministry committee for 
surveying scientifically this country’s air 
defences. An important result of that com- 
mittee’s work was the erection of the chain 
of radar stations which were such a valuable 
factor in this country’s air defences during 
the second world war. When Dr. Wimperis 
retired from his directorship at the Air 
Ministry in 1937, he was invited to advise 
the Australian Government on the organisa- 
tion of aeronautical research, and in 1938 
he was appointed aeronautical adviser to 
the Australian Council for Scientific and 
Industrial Research. His years of retirement 
were very active ones and there were many 
demands, during the second world war, for 
the expert knowledge that he was at all 
times ready to share. Dr. Wimperis was a 
past-president of the Royal Aeronautical 
Society, before which he delivered the 
Wilbur Wright lecture in 1932. He was also 
an honorary Fellow of the American Insti- 
tute of Aeronautical Sciences, an honorary 
Fellow and Governor of the Imperial College, 
a former member of council of the British 
Association, and a Thomas Hawksley lec- 
turer to the Institution of Mechanical 
Engineers. More recently, he had served on 
the Chatham House atomic energy study 
group. Dr. Wimperis was appointed a 
C.B.E. in 1928 and a C.B. in 1935. 

For us, the death of Dr. Wimperis brings 
to an end an association that has gone on 
happily for many years. In addition to the 
various books and technical papers of 
which he was the author, he regularly contri- 
buted to the pages of THE ENGINEER. He 
had an honoured place among those experts 
upon whom we are able to call for advice 
and assistance. At all times, Dr. Wimperis 
was ready to help. We, with many others, 
remember him gratefully. 
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Zone Refining and Allied Techniques. By 
N. L. Parr (with a foreword by E. J. 
Vaughan). George Newnes, Ltd., Tower 
House, Southampton Street, London, 
W.C.2. Price 40s. 

THe Admiralty gave permission for the 
writing of this book and many features of 
the equipment described have been developed 
by workers at the Admiralty Materials 
Laboratory. The Director of Materials 
Research, Admiralty, has written the brief 
foreword. The author, Norman Parr, 
M.I.Mech.E., F.I.M., is the head of a 
Metallurgical Research Division which 
numbers among its interests the preparation 
and properties of metals and materials in a 
high state of purity. He has employed zone 
refining as an essential tool and made 
notable personal contributions to the design 
and application of the equipment. He has 
had to study all aspects of the subject and his 
experience makes him uniquely qualified to 
write this comprehensive review of zone 
refining. 

This process has developed rapidly during 
recent years, mainly because elements and 
compounds are required in an extremely high 
state of purity for the production of tran- 
sistors. Purity has come to have an alto- 
gether new significance for the engineer, 
physicist, chemist and metallurgist. Since 
the original work of W. G. Pfann workers in 
many fields have been quick to see the 
potentialities of zone refining. 

The present book is a welcome expansion 
of a monograph which the author wrote at 
the request of the Royal Institute of Chem- 
istry in 1957. It aims to survey the tech- 
nique, to provide information about recent 
laboratory methods and equipment associ- 
ated with zone refining, and to encourage a 
wider application of the process to other 
fields of research and industry. The subject 
is very new, so much of the more recent 
information is still in the hands of individual 
and sometimes unknown workers. 

This is a relatively small book as befits a 
new subject, and its 184 pages are illustrated 
with 112 figures drawn with admirable 
clarity. Excellent photographs are repro- 
duced in twenty-four plates printed on glossy 
paper. 

The subject matter is divided into eight 
chapters, commencing with one on the solidi- 
fication process. This briefly summarises 
the normal metallurgical techniques with 
ingot moulds and the inevitable concentra- 
tion of segregates and of piping, and it then 
leads up to the Czochralski technique for 
withdrawing a single crystal of metal in solid 
bar form from a molten bath. The next two 
chapters, on the new process of molten zone 
refining, outline the advantages of a 
narrow molten zone and other practical 
considerations. When a narrow molten 
zone is caused to traverse a solid bar by 
focusing and moving a source of heat at a 
given rate along the material, it is both 
melting and solidifying at its interfaces. 
Atoms of impurity are released to accumulate 
in the molten zone as it moves towards the 
tail end of the bar. 

Illustrations show the effect of segrega- 
tion and the influence of the speed of zon- 
ing on the removal of the impurity atoms 
from the freezing face. There are many 
techniques ; horizontal and vertical where 


crucibles do not spoil the matérial being 
treated, and Keck’s most ingenious floating 
zone technique for reactive elements in which 
contamination must be avoided at all costs. 

Chapter four, of sixty-two pages, is the 
longest in the book and perhaps the most 
valuable in that it describes the problems 
and gives illustrations of the choice and 
design of zone refining equipment. That 
is followed by a description of examples of 
zone refining equipment for simple and 
advanced horizontal, vertical and floating 
zone techniques. 

There is a consideration, in Chapter Six, 
of the problems of handling the abnormally 
pure materials before and after zone refining. 
With vacuum and controlled atmosphere 
melting, casting and welding this essential 
handling becomes extremely complicated 
and difficult. Chapter Seven, on the chemical 
and physical examination of these extra high 
purity substances will be understood better 
by physicists than chemical analysts. The 
classic methods of chemical analysis are 
virtually useless for these extreme degrees of 
purity, where in some materials impurities 
of concentrations of 10-*, and less, are 
significant. 

The development of radioactivation analy- 
sis has probably been the all-important 
advance in this connection. The simplicity 
of the basic process appeals to one, and the 
ingenuity of the elaboration of these new 
techniques makes all this most interesting to 
read. A short chapter on the properties and 
application of high-purity materials and an 
index conclude the book. 

Electronic engineers, metallurgists, and 
physicists will all be grateful to the author 
wang the Admiralty for this valuable little 

ook. 


Tin and its Alloys. Edited by E. S. HEDGEs 
(with the collaboration of J. W. Cuthbert- 
son, E. C. Ellwood, W. E. Hoare, and 
W. R. Lewis). Edward Arnold (Publishers), 
Ltd., London. Price 126s. 

TWENTY-FIVE centuries ago the metal tin 

was an article of commerce and it is still 

much valued in many aspects of our daily life. 

As a coating of only 0-0003in thickness it 

has achieved extraordinary universality as a 

protection for foodstuff containers owing to 

its non-toxic character, and tin remains an 
essential constituent of many alloys which 
are much used by engineers. This new book 
will therefore be read with interest by people 
in almost all countries ; it will be very useful 
to industrialists. The editor writes with the 
especial authority on this subject of the Tin 

Research Institute and of the International 

Tin Research Council, being Director of 

both of those bodies. 

The group of authors who have collabor- 
ated in the production of this book are all 
outstanding specialists. Two of them have 
in recent years been appointed to University 
Chairs of Méetallurgy—Dr. Cuthbertson, 
who was formerly assistant director, being 
now in the University of Nottingham and 
Dr. Ellwood, who was formerly chief metal- 
lurgist, being now in the University of Glas- 
gow. The other two collaborating authors, 
Dr. Hoare and Mr. Lewis, are both assistant 
directors of the Tin Research Institute. 

Each of the eleven chapters is concluded 
with a bibliography which has been carefully 





selected and set out to help new students of 
the subjects. Nearly 500 publications are 
referred to in this way, and in the authors 
index. The fields covered are surprisingly 
wide, there being upwards of 500 items in 
the subject index. 

These many subjects have been grouped 
for consideration by the various authors 
and the editor himself has written the 
preface, which describes how the book was 
planned, and the fifteen-page introduction. 
This is of general interest describing the 
history of tin and the growth of the tin 
industry. Lewis further elaborates the 
historical aspect of the subject in the second 
chapter when, in dealing with cast and 
wrought forms of tin, he ranges from the 
very long history of utilitarian and artistic 
pewter vessels made from alloys of tin, lead, 
antimony and copper in which more than 
half is usually tin, down to such modern 
things as tin foil and collapsible tubes. 

The next two chapters, No. 3 by Ellwood 
and No. 4 by Hedges, take up some fifty 
pages in summarising the physical metallurgy 
of tin and its alloys and the chemical 
behaviour of tin. Then come three chapters 
on various aspects of tinplate. Cuthbertson 
in a chapter of over fifty pages describes the 
advantages and uses of electro-tinning. The 
far-reaching developments of electro-tinning, 
especially in huge modern works such as 
those recently erected in South Wales, make 
this a summary which should be read by 
many industrialists. 

Hoare contributes the two chapters on the 
older hot-tinning process and on tinplate. 
He also delves into the history of this process 
which has in recent years achieved new 
peaks of production both in quantity and in 
uniformity of finish. 

The last four chapters will be of obvious 
value to many engineers. That on tin-bearing 
alloys by Ellwood is the longest in the book 
and describes the properties and uses of the 
many Babbitt alloys. He has also written 
the chapter on die-casting and other tin 
alloys, which includes the printing metals 
for Linotype and Monotype without which 
the book could not have been produced with 
such commendable printing and layout. 

In the informative and helpful chapter on 
solders Lewis lists the British Standard com- 
positions most appropriately, for he served 
as the chairman of the committee which 
drew up these recommendations. 

The final chapter on bronzes has enabled 
Cuthbertson to gather in to forty-four pages 
information regarding the many copper-tin 
alloys which were valued for bell founding 
and statuary, and those used for weapons 
and tools in ancient times, or as we say “ in 
the Bronze Age.”’ Despite the coming of the 
iron age bronzes remain, in their recent 
specifications, valuable materials of con- 
struction wherever long service without 
replacement is required. Indeed, tin-bearing- 
metals and tin-bronzes are often economical, 
despite their higher first cost, because they 
last so well and because they remain to be 
re-melted and re-used instead of passing away 
as rust. 

The numerous references show how much 
has been written about tin and its uses but 
no other book is known which has gathered 
and surveyed so many of the historical facts 
and the now known properties of tin and its 
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alloys. This book deals with tin in the 
metallic state, and does not go into the 
details of its extraction from its ores and 
refining, nor does it cover chemical analysis 
or the compounds of tin. Fortunately for 
engineers this new book covers especially 
well the aspects in which they are naturally 
more interested, and it deserves to be used 
by them as a reference book and for general 
background information. 

To those who use tin (and who does not ?) 
the book will be of use for many years to 
come, despite the fact that theories of corro- 
sion are revised and new electrolytes are 
evolved from time to time. It is a pity that 
its necessarily high price will prevent many 
general readers from purchasing it privately 
because it contains much that would be 
interesting to any intelligent person, about, 
for example, ornamental pewter, church 
bells, organ pipes and tin cans, as well as 
engineering data. To libraries it is certainly 
worth its price. 


Torsion Devices: A Survey of Instrument 

Parts. No.3. By P. J. Geary, B.S.I.R.A., 

* Sira,”’ Southill, Elmstead Woods, Chisle- 

hurst, Kent. Price 21s. 

THis survey is the third of a series which 
includes ** Flexure Devices”’ and “* Knife- 
edge Bearings” by the same author. As its 
title implies, it is complementary to the first 
of these. The author has drawn on books, 
periodicals and reports for his material and 
has not confined his attention to those 
originating in this country. This material 
covers the design, construction and use of 
torsion devices in a wide variety of measuring 
instruments, and a good balance has been 
achieved as between torsional theory and 
diverse considerations of a practical nature. 
The reader with a problem in this field may 
readily extract as little or as much information 
as his problem demands. For those wishing 
to inquire more closely into the derivation of 
some of the many formulae quoted in the 
text, an extensive bibliography (40 pages) is 
provided at the end of the book. No syste- 
matic attempt has been made to search for 
relevant patents, but those which have come 
to light during the collection of the informa- 
tion are listed. 

The author commences by describing the 
scope of the book and follows this with 
theoretical considerations relating to the 
behaviour in torsion of single elastic members 
having elliptical and rectangular — cross 
sections ; he explains the contribution of 
the various stresses to the torsional resistance 
of the member. A brief note deals with 
variations such as the multifilar suspension 

The next chapter describes torsion sus- 
pensions, their benefits and limitations, and 
deals at some length with problems likely to 
be met in their design and use. Such problems 
include that of the means of attachment, 
their insulation from vibration, the factors 
giving rise to inconstancy of performance, 
the adjustment of torsional stiffness and other 
relevant matters. To all of these attention 
must be paid if the instrument is to function 
ina proper manner. The author then passes 
from these fairly general considerations to 
a chapter which deals in appropriate detail 
with the choice of ligament material. This 
will be influenced by factors such as electrical 
resistance, resistance to corrosion, elastic 
after-effect and hysteresis, and dimensional 
accuracy. ‘Fhe author gives a number of 
references to descriptions of suitable measur- 
ing instruments and techniques. Up to this 
point attention has been almost exclusively 
directed to unifilar suspensions, and the 
chapter which follows is, in discussing bifilar 
and trifilar suspensions, necessarily _ self- 


contained in that it includes both the practice 
and theory of such suspensions. Another 
form of suspension, which is infrequently 
used, the coiled torsion suspension, is treated 
briefly in the same manner. 

As its title implies, this book does not 
confine its attention to torsion suspensions, 
but also embraces two other forms of torsion 
device, the torsion hinge and the torsional 
magnifier. The former is characterised by 
its ability to be self-supporting in bending 
owing to its rigidity. When freedom from 
friction and backlash are important such 
hinges can be usefully employed. The book 
concludes with a description of the torsional 
magnifier, considerable space being devoted 
to the design and construction of numerous 
forms of it. 

This book should certainly prove helpful 
to many whose interests require a sound 
approach to the design and use of the flexure 
devices described. 


Foundation Design and Practice; An Economic 
View. By J. H. THORNLEY. Columbia 
University Press, Oxford University Press, 
Amen House, Warwick Square, London, 
E.C.4. Price 120s. 

J. H. THORNLEY is a practising contracting 
engineer in America and in writing this book 
he has produced a very useful guide for the 
engineer who wishes to ensure that his 
foundation design is both practical and 
economic. 

The author first shows what information is 
essential for the correct assessment of the 
permissible types of foundation and discusses 
methods of obtaining these data. He also 
classifies by the permissible settlement the 
types of superstructure. Then by reference 
to this classification he forms an ‘ Elimina- 
tion table” of foundation types indicating 
under what ground conditions and loading 
requirements each type is likely to be accep- 
table... The engineer is thus enabled to 
choose by a comparison of superstructure 
requirements and soil conditions the founda- 
tion types likely to be both suitable and 
economic. 

A review of the main types of foundation 
follows, dealing with spread footings and all 
American types of pile, but excluding caisson, 
and monolith foundations. The remainder 
of the book gives further details of laboratory 
and field testing, specifications and design. 

The chief shortcoming of this book is that 
it has been written with particular reference 
to the American scene and no direct reference 
has been made to European methods of 
piling. Also the economic assessment of 
each type of foundation is bound to be 
affected by the relative costs of labour and 
materials, and where these differ from those 
in America some adjustment will be necessary. 

Although the last section of the book is 
called ‘‘ Basic Design” it should not be 
thought that this section is exhaustive. The 
author deals mainly with the various ways 
in which piles can be used to stabilise founda- 
tions, but does not deal with alternative 
types. He does not set out to provide an 
analytical approach to this problem. 

Generally, this book should be considered 
as a useful guide to clear thinking when first 
considering a new foundation. The method 
of classification of superstructures by the 
permissible settlement is useful and combined 
with the ‘ Elimination tables” provides an 
effective way of assessing the problem with a 
view of finding the most profitable line of 
approach. Provided local rates and prices 
are substituted for those in the book, then 
the economic assessment of the various 
methods holds. A thorough grasp of the 
principles of assessment and selection as laid 
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out by the author will greatly expedite the 
earlier stages in design, but it is on this basis 


only that the book’s usefulness in this 
country can be judged. 
Books of Reference 
Vocabulary of Classical Mechanics. In five 


languages—Polish, German, English, French, 


Russian. Group O5 “* Theoretical Mechanics,” 
Warsaw: Panstwowe Wydawnictwa_ Tech- 
niczne (PWT), 24, Mazowiecka, Warsaw. 
Price zl. 30.—The Vocabulary of Classical 


Mecharics will appear in three separate volumes 
corresponding to the three main branches of the 
subject : Group OS5 ‘ Theoretical,’ Group 10, 
** Strength of Materials,” and Group 15 ‘* Hydro 
and Aeromechanics.””.. The present volume 
deals with the most important concepts of 
kinematics and dynamics of the material particle 
and of the rigid body. It also contains the 
basic concepts of vector analysis in so far as 
these concern mechanics. In their work, the 
editors (Professor J. Leyko, Z. Brzoska, Z. 
Parszewski and J. Szmelter) have followed the 
recommendations of the ISO/TC 37 (ISO Tech- 
nical Committee for Principles and Co-ordina- 
tion of Terminology), and have drawn through- 
Out on current technical and scientific litera- 
ture. Terms are classified by number and are 
stated and defined in Polish, followed by trans- 
lations. The vocabulary is made accessible to 
readers of any of the languages by its quinque- 
lingual table of contents, and section headings, 
and indices in each language. 


Dictionary of Terms Used in the Theory and 
Practice of Mechanical Engineering. Originally 
compiled by J. G. Horner, A.M.I.Mech.E. 
Eighth edition revised and enlarged by Stanton 
Abbey, A.M.I.M.I. Technical Press, Ltd., 
1, Justice Walk, London, S.W.3. Price 27s. 6d. 
—This dictionary now contains two parts. The 
first, lists and defines terms which have come 
into use in recent years. The second section is a 
revised version of the original work. When 
reviewing dictionaries of this class the first ten- 
dency is to search for omissions, and over the 
very wide scope of engineering terminology such 
omissions are not very difficult to find and 
criticise. But criticism must always be tempered 
by the fact that a closer scrutiny always reveals 
terms which are unfamiliar. With these facts in 
mind it must be said that the new edition of 
Horner’s Dictionary, as it has so long been well 
known, continues to provide a very useful work 
of reference. 


South African Mining and Engineering Year 
Book. Argus South African Newspapers, Ltd., 
85, Fleet Street, London, E.C.4. Price £4 9s.— 
A series of articles which open this book has 
been written by authorities on the South African 
mining industry and reviews progress in the 
industry over the past fifty years. The main 
directory section gives particulars of mining, 
industrial and financial companies ; consulting 
engineers and geologists ; buyers ; the principal 
engineering and industrial firms ; manufacturers 
and exporters to South Africa and Rhodesia ; 
and concludes with a comprehensive buyers’ 
guide. 


Books Received 


Cutting Tools, Jigs and Fixtures. By H. C. Town. 
Odhams Press, Ltd., 96, Long Acre, London, W.C.2. 
Price 25s. 


The Electrical Year Book, 1960. Emmott and 
Co., Ltd., 31, King Street West, Manchester, 3. 
Price 4s. 

Engineering Economy. By E. Paul de Garmo. 
The Macmillan Company, New York ; 10, South 
Audley Street, London, W.1. Price 61s. 

Design. Data Book for Civil Engineers. Third 
Revised Edition. By Elwyn E. Seelye. John Wiley 
and Sons Inc., New York ; Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price 192s. 


Non-linear Electrical Networks. By William Lewis 
Hughes. The Ronald Press Company, 15, East 26th 
Street, New York 10, N.Y. Price 10 dollars. 


and the Heat Engine. By 
Thames and Hudson, Ltd., 30, 
Price 63s. 


Thermodynamics 
Donald H. Marter. 1 
Bloomsbury Street, London, W.C.1. 
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Nuclear Power Progress 


in Britain 


U.K. ATOMIC ENERGY AUTHORITY’S 
REPORT, 1959-1960 


No. | 


The sixth annual report of the United Kingdom Atomic 
Energy Authority, published last week,* covers the year 
ended March 31, 1960. The following extracts taken from 
the report deal with the Calder Hall and Chapelcross 
reactors (which are now operating with a thermal output 
15 per cent above the design value, and with an operating 
availability of more than 80 per cent) and give a review of 
This 
Advanced Gas- 
Cooled Reactor at Windscale, the fast reactor at Dounreay 
High-Temperature 
the Steam Generating Heavy-Water Reactor, 
marine reactors and research reactors. 


the reactor development programme. 
includes the ** Magnox”’ reactors, the 
the 


(illustrated here), 


Reactor, 


T the beginning of the year under 

review five reactors were in operation ; 
four at Calder and one at Chapelcross. The 
remaining three reactors at Chapelcross were 
brought to full power during the year and at 
the end of the year all eight reactors were 
operating in accordance with production 
programmes. The electricity sent out from 
the Chapelcross station now represents some 
20 per cent of the base load of the South of 
Scotland Electricity Board. 

Improvements in reactor operating pro- 
cedures resulted in significant increases in 
both the availability and the rating of the 
reactors. The availability was greatly in- 
creased by a 50 per cent reduction in 
scheduled shut-down time achieved by stream- 
lining of charge and discharge schedules and 
detailed planning of their integration with 
maintenance schedules. Including the 
scheduled closures for recharging the reactors, 
an operating availability in excess of 80 per 
cent was achieved ; this is an important 
achievement in relation to the major use of 
this type of reactor as a base-load power 
station, The thermal output of the reactors 
was increased to 15 per cent above the design 
capacity ; but reblading of the turbines is 
necessary to allow an equivalent increase in 
the electricity generation. 

Reactor trials showed that the present 
maximum fuel element operating temperature 
can be raised with no loss of reliability.t 
Modified operating conditions are therefore 
being introduced which will further increase 
the rating of the reactors. 

Significant improvements in commission- 
ing measurements were achieved as the result 
of advances in the techniques of control rod 
calibration, in the determination of reactor 
shut-down characteristics, and in methods 
of studying the coolant flow pattern. 

The development of reactors beyond the 
present type falls into two stages. The first 
envisages reactors with low capital costs 
obtained with the aid of slightly enriched fuel. 
The second stage is the development of 
reactors having both low capital costs and 
small net consumption, or even a net gain 
(breeding), of fissile material. For the first 
stage the Authority has concentrated on the 
advanced gas-cooled reactor and for the 
second on the fast breeder reactor and the 
high-temperature gas-cooled reactor. 





* Her Majesty's Stationery Office. Price 5s.. 

+ Fuel element operating temperatures have been increased 
from 408 deg. to 418 deg. Cent., and it is hoped to reach 438 deg 
Cent. 


programme 


Gas-Cooled 


Other work on reactors included a design 
study of a steam-cooled, heavy water reactor 
and a variant of it, the steam generating 
heavy water reactor. Schematic designs for 
various systems of marine propulsion were 
prepared. 


** MAGNOX ” REACTORS? 


Work on this reactor system remained the 
largest element in the Authority’s reactor 
development programme. It was directed 
to ensure the maximum reliability and the 
lowest possible generating costs for “* Mag- 
nox” systems; for although the cost of 
power from the earlier “* Magnox ”’ stations 
will be somewhat higher than that from the 
latest design of coal-fired station, the “* Mag- 
nox ”’ system still retains scope for substantial 
reductions in power costs. 

Reactor Physics—Two aspects of reactor 
physics have received considerable attention ; 
changes in reactivity with length of irradiation 
and the moderator temperature coefficient, 
that is, the inter-relation of reactivity with 
the temperature of the graphite moderator, 
and the implications of these changes upon 
the design of the reactor control systems. 

The Calder reactors have provided direct 
information on the build-up of plutonium, 
the effects of which were forecast from basic 
studies. These studies are continuing with 





t The gas-cooled, graphite-moderated reactors under construc- 
tion for the electricity generating boards are known as ** Magnex ** 
reactors from the magnesium alloy used to can the natural 
uranium fuel. 
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particular emphasis on the effects of plu- 
tonium on neutron spectra, flux distribution 
and temperature coefficients, and facilities 
have been set up for the study of lattices 
containing plutonium and uranium at tem- 


peratures up to 400 deg. Cent. As part of 
the programme the fuel charge in one Calder 
reactor was left in the reactor much longer 
than usual (as described below) in order to 
simulate the nuclear conditions character- 
istic of the civil reactors. Measurements of 
the variations in reactivity as irradiation 
proceeds are valuable checks on theoretical 
predictions. In addition the B.I.C.E.P.s 
programme as described in the fifth annual 
report continued, and fuel plates spiked with 
plutonium have been used for studies of the 
behaviour of reactor lattices with a plutonium 
content comparable to that built up in the 
operation of a civil reactor. 

As the plutonium content builds up with 
increasing irradiation, an increase in_ the 
temperature of the moderator leads to an 
increase in reactivity ; the reactor is then 
said to have a positive temperature coefficient, 
and, above a certain value, this accentuates 
tendencies to vary from the normal operating 
levels of the reactor. Theoretical and experi- 
mental studies were made to determine the 
best control systems for reactors with positive 
temperature coefficients. As part of these 
studies, the Authority has during the past 
year set up at Risley a large general purpose 





§ British Industries Collaborative Exponential Programme. 





Advanced Gas-Cooled Reactor A.G.R. under construction at Windscale, Cumberland 
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computing centre. The work has shown that, 
to control variations resulting from a 
positive temperature coefficient, different parts 
of the core may have to be controlled sepa- 
rately: multiple-zone control systems have 
been designed for the “ Magnox”’ reactors. 
Special control experiments were also carried 
out at Calder Hall and Chapelcross and 
although these reactors are not large enough 
to require separate control of different 
parts, the experiments have confirmed the 
theoretical basis of the computer calculations. 

Graphite Moderator.—in the past, know- 
ledge of the rate of build-up of Wigner 
energy under the operating conditions of the 
civil reactors was limited, and conservative 
design specifications were introduced after 
the Windscale incident in order to ensure a 
safe operating life of twenty years for the 
civil stations. To give this guarantee with 
the knowledge then available required rais- 
ing the bulk graphite temperature by sleeving 
the fuel channels of civil stations. Subse- 
quent experiments both in materials testing 
reactors and at Calder Hall showed that the 
rate at which Wigner energy builds up 
decreases more rapidly than had _ been 
expected as irradiation proceeds. On the 
strength of this information the Authority 
decided to withdraw its recommendation 
that fuel channels should be sleeved. 

The experiments on Wigner energy storage 
also gave considerable additional informa- 
tion on dimensional changes in graphite 
known to be caused by irradiation and 
should lead to improved designs of graphite 
structures. 

As pointed out in the fifth annual report 
the reaction between graphite and carbon 
dioxide under the influence of irradiation has 
been studied. Further information from the 
Calder Hall reactors has been supplemented 
by measurements on samples in the materials 
testing reactors “ Dido” and D.M.T.R. 
The work has shown that this reaction is not 
likely to present problems in ‘“* Magnox ” 
reactors. 

Fuel Elements.—The main technical prob- 
lem outstanding is civil fuel element perform- 
ance under irradiation. A major source of 
background information is provided by 
study of the performance of Calder fuel 
elements in the reactors at Calder Hall and 
Chapelcross. Since these reactors were 
commissioned nearly 200,000 elements have 
been loaded and irradiated. These large 
numbers provide a useful and statistically 
sound basis for assessing the reliability of the 
fuel elements ; the failure rate from all 
causes has in fact been well below 0-1 per 
cent. Nevertheless a large number of the 
irradiated elements has been examined in 
order to establish the causes leading to 
failure. In addition, an important pro- 
gramme has been set in hand for the testing 
of civil fuel elements in which groups of 
reactor channels have been loaded with fuel 
elements designed to simulate those proposed 
for the civil ** Magnox”’ power stations. 
These experiments, which are continuing, 
have proved invaluable in revealing, at an 
early stage, weaknesses in design such as 
excessive vibration of the fuel elements in the 
coolant gas stream and will enable remedial 
action to be taken before large-scale produc- 
tion is due to start. 

_ The fifth annual report pointed out the 
importance of ensuring that fuel in the civil 
Stations has an available heat content 
averaging 3000MWD/Te. As _ mentioned 
above, one of the Calder Hall reactors is 
being | used for a special experiment to 
Investigate physics problems associated with 
long burn-up. By March, 1960, the average 
Irradiation level of Calder fuel elements in 


this reactor had reached over 7OOMWD/Te, 
a number of channels had exceeded 1000 
MWD/Te and a number of elements had 
achieved 2000MWD/Te. (The design life 
of Calder elements is much lower than that 
for civil station fuel.) Performance in the 
hot parts of the reactor was very satisfactory 
but, as expected, numbers of elements failed 
in the coolest region due to the insufficient 
ductility of Calder-type “‘ Magnox”’ when 
subjected to slow straining by the growth of 
uranium. ‘“* Magnox”’ for civil fuel ele- 
ments has a finer grain and has been chosen 
to give a can of greater ductility at low 
temperatures. 

The other phenomenon which may limit 
fuel element life is the swelling of uranium 
at high temperatures due to the agglomera- 
tion of fission product gases. Swelling has 
not shown at Calder but it may well apply 
to civil fuel at high burn-ups, particularly if 
fuel is subjected to thermal cycling. The 
design of the civil fuel elements allows for 
this swelling and for the decreasing ductility 
at low temperature, and information from 
a continuing research programme indicates 
that civil fuel elements should have an 
available heat content equivalent to 3000 
MWD/Te when equilibrium has been 
achieved. 

The fuel development programme increas- 
ingly requires the examination of large 
numbers of highly irradiated fuel elements. 


The light-water-moderated 

research reactor ‘‘Herald’’ 

at the A.W.R.E., Alder- 

maston, started operation 
in February, 1960 


To deal with these and the very large 
numbers which will arise from the operation 
of civil ‘*‘ Magnox” stations at home and 
abroad, the Authority has begun the con- 
struction at Windscale of very large and 
heavily shielded caves for examining fuel 
elements and of metallurgical laboratories, 
utilising the blower houses of the original 
Windscale piles. 


ADVANCED GAS-COOLED REACTOR 


As the next development in gas-cooled 
reactor systems, the Authority has proceeded 
with the advanced gas-cooled system (A.G.R.) 
This reactor is fuelled with slightly enriched 
uranium oxide pellets canned in. stainless 
steel or beryllium; it is moderated by 
graphite and cooled by carbon dioxide. The 
coolant gas outlet temperatures will be about 
150 deg. Cent. higher than those of the 
“*Magnox”” system. Recent studies have 
confirmed that the A.G.R. system offers the 
best prospect for the early achievement of 
competitive nuclear power in the United 
Kingdom. 

Prototype A.G.R.--Construction work on 
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the prototype advanced gas-cooled reactor 
at Windscale (illustrated) has continued, 
and should be completed by the spring of 
1961 as planned. || 

The most important role of the prototype 
reactor will eventually be the study of the 
irradiation performance of large quantities of 
fuel elements. The experience gained in the 
development of fuels for the ‘ Magnox ” 
system has underlined the necessity for 
such large-scale testing. 

Reactor Physics.—The construction § at 
Windscale of the experimental zero-energy 
high-temperature research reactor “* Hero” 
was started in September, 1959. It will be 
used to study the physics of the A.G.R. 
system. Initial experiments will be carried 
out on beryllium and _ stainless-steel-clad 
uranium oxide fuels. Later experiments will 
use reactor fuel containing plutonium to 
simulate the state of A.G.R. type reactors 
after prolonged burn-up of fuel. Differential 
heating and cooling arrangements will enable 
fuel and moderator temperature coefficients 
to be determined. Meanwhile, experi- 
mental work is in progress using exponential 
stacks. 

The formation of plutonium as fuel burns 
leads to a positive moderator temperature 
coefficient of reactivity in the A.G.R. as in 
the “* Magnox”’ reactors. In view of the 


higher rating, and because the beryllium 
used as a canning material is also significant 





as a moderator, the problems of control are 
increased. From experimental and _ theo- 
retical work that has been carried out, it has 
been shown that a simple system will suffice 
to control the power output of the Windscale 
prototype A.G.R. However, power-produc- 
ing A.G.R. reactors would be appreciably 
larger, and the situation would be more com- 
plicated. A considerable amount of work, 
both theoretical and experimental, has there- 
fore been devoted to the control of large 
A.G.R. systems. To facilitate control the 
coolant gas may be passed through the 
moderator before introducing it to the fuel 
channels ; by this means the temperature of 
the moderator is maintained at a level close 
to that of the inlet gas temperature, and thus 
suffers a much smaller temperature change 
with change of power level. This re-entrant 
core arrangement has also been adopted for 
the Windscale prototype A.G.R., in order to 
demonstrate its value for application to the 
larger power production reactors. The 
adoption of the re-entrant core will still 





\| The A.G.R. at Windscale was described in THE ENGINEER, 
June 10 and 17, 1960 
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leave the temperature of the core sufficiently 
high to avoid the build-up of stored energy 
in the graphite. 

Although, as stated above, the carbon- 
dioxide/graphite reaction is a_ negligible 
problem for the “* Magnox”’ reactors, it is 
known that this reaction increases with flux 
and coolant gas pressure in such a way that 
under the more stringent conditions in the 
A.G.R. the loss of graphite over the lifetime 
of a reactor would no longer be negligible. 
A large programme of work has been under- 
taken on this problem, utilising both the 
Authority’s material testing and production 
reactors. It has been established that the 
presence of | or 2 per cent of carbon mon- 
oxide in the coolant produces a marked 
reduction in the loss of graphite under 
irradiation. 

Fuel Element Development.—Until last 
year, much of the information available on 
enriched uranium oxide as a fuel came from 
the United States and from Canada. While 
co-operative programmes on this material 
have continued during the last year, an 
increasing amount of information has become 
available from irradiation work carried out 
by the Authority in the United Kingdom. 
Development of large-scale manufacturing 
processes for slightly enriched uranium 
oxide pellets has been undertaken and 
already several tonnes of such pellets have 
been successfully made to design specifica- 
tion. As part of this work, a continuously 
operating sintering furnace has been devel- 
oped which has greatly improved the effi- 
ciency of the manufacturing process. 

Canning Materials.—Beryllium was chosen 
as the preferred canning material for the 
A.G.R. system because of its good nuclear 
properties and good thermal conductivity. 
Its disadvantages are that it is toxic, it 
becomes less ductile under irradiation because 
of the formation of helium, and it contributes 
to the positive temperature coefficient prob- 
lems mentioned above. 

The beryllium laboratories of the Authority 
have had considerable success in the last 
year in the development of production and 
fabrication processes for beryllium under 
satisfactory safety standards. Industry has 
been able to take over the processes, and is 
now manufacturing beryllium tubes and 
components. Loss of ductility under irradia- 
tion continued to be of concern, but the 
preliminary results obtained during the 
year from the large irradiation programme 
were reasonably encouraging. 

In parallel with the development of 
beryllium as a canning material the use of 
stainless steel is being investigated. The 
disadvantages of stainless steel (high neutron 
absorption and low thermal conductivity) 
have been mitigated by the development of 
greatly improved heat transfer surface, which 
enables the total amount of stainless steel to 
to be kept small. Both types of canning 
will be tested in the Windscale A.G.R. 

Civil A.G.R. Study.—Design studies were 
carried out to optimise the A.G.R. system 
for large stations. These studies suggested 
that higher thermal efficiencies would be 
possible than were earlier assumed. These 
benefits derive from development of improved 
heat transfer surfaces, from re-optimisation 
of temperature and steam conditions, from 
improved pressure vessel design and from a 
re-assessment of power plant efficiencies. In 
order to check that forecasts for a civil 
A.G.R. power station were based on sound 
assumptions, a further study was carried out 
by the Authority jointly with the Central 
Electricity Generating Board. This has 
confirmed the promise of considerable reduc- 
tions in capital cost and in total cost of 


power generated compared with “* Magnox ” 
stations. 


Fast REACTOR 

The fast breeder reactor system offers the 
prospect of low-cost power, because of the 
potentially low capital costs and low fuel 
cost. The capital cost should be low because 
the very high heat rating of the fast reactor 
leads to a small core and because a high- 
operating temperature gives a high thermal 
efficiency. The eventual fuel cost should be 
low because these reactors will breed more 
plutonium than they consume. These fun- 
damental advantages are indisputable, but a 
great deal of work will be necessary to 
establish that they can be commercially 
exploited. However, on the basis of the 
present information, the Authority believes 
that a power-producing fast breeder reactor 
system will be the best and most economic 
way of using plutonium. The plans for the 
development of fast breeder reactor systems 
are as follows. 

Information and experience are to be 
gained on the Dounreay fast reactor, which 
became critical in November, 1959. This 
reactor will gradually be worked up to full 
output. It will then provide the necessary 
environment for testing various designs for 
fuels and fuel elements suitable for a full- 
scale power-producing fast reactor. A pro- 
totype power-producing reactor may be 
built for operation about the year 1967, the 
development of which will enable a com- 
mercial power station to be specified. 
Whereas the fuels for the prototype will be 
tested in the Dounreay fast reactor, the 
neutron physics will require study in a 
facility which allows ready reassembly of the 
core into various configurations. It will not 
be possible to do this in the Dounreay fast 
reactor once it has come to full power, and a 
zero energy facility will be provided.‘ 

Dounreay Fast Reactor.—Following the 
first stage in the commissioning the charge of 
120 tons of sodium and potassium alloy was 
prepared and charged into the primary and 
secondary heat exchangers. The reactor was 
then made ready for operation after a very 
detailed testing programme had been carried 
out to ensure the reliability of every com- 
ponent. The reactor became critical in 
November, 1959, and was then run at low 
power (100W), but at high temperature, in 
order to test under operating conditions the 
reliability of the components and_ safety 
devices. Some trouble was _ experienced 
through formation of oxides in the coolant, 
and improvements were made to the oxide 
clean-up circuits. In general, experience 
during start-up confirmed the Authority’s 
confidence in the potentialities of this reactor 
system. 

During the initial stage of low-power 
operation, the physics programme required 
for testing the control problems of fast 
reactor systems was started. At the con- 
clusion of this initial low power stage, the 
reactor was shut down for the programmed 
modifications to the core, involving the fit- 
ting of an adapter to part of the core, so that 
other, more advanced, types of fast reactor 
fuel elements can be tested. 

A start has been made during the past 
year on the study of some suitable fast 
reactor systems for civil power production, 
and the optimisation of the characteristics 
of such systems. These studies will pave the 
way for the investigation of the design of a 
prototype, on which effort will be increas- 
ingly devoted in the coming year. 





§| Plans for this experiment (to be known as “ Zebra’’— 
Zero Energy Breeder Assembly) have been announced recently, 
as reported in THt ENGINEER, July 7, 1960. 
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HIGH-TEMPERATURE GAS COOLED 
REACTOR 


The high-temperature gas-cooled reactor 
(H.T.G.C.) is an attempt to reduce nuclear 
power costs by carrying the technology of the 
gas-cooled, graphite-moderated reactor sys- 
tem beyond the limitations of the A.G.R. 
It looks an increasingly promising source of 
power for the 1970s. 

In the H.T.G.C, reactor high heat rating 
per kilogramme of fuel and high gas tem- 
perature are achieved by using an all-ceramic 
fuel element in which a can of graphite 
surrounds a graphite sleeve or rod which is 
impregnated with fuel; the moderator 
itself thus forms the heat transfer surface. 
The primary fuel is highly enriched uranium- 
235, but net consumption of fissile material 
can be reduced by incorporating thorium 
in the fuel elements for conversion under 
irradiation into the fissile material uranium- 
233. It might be possible to start the system 
with plutonium, rather than with uranium- 
rks I 

The * Dragon ” experiment, a joint project 
under the auspices of the Organisation for 
European Economic Co-operation will test 
the principles of the H.T.G.C., and almost 
all the effort devoted by the Authority to 
this system during the year has been related 
to this experiment at Winfrith. Good 
progress was made during the year in setting 
up the project, in the design of the experi- 
mental H.T.G.C. reactor, and in the associ- 
ated research and development work. 

The *‘ Dragon ”’ experimental reactor will 
test the major items of technology: fuel 
elements, gas-cooling circuits and methods for 
purging the system of fission products. It 
will operate initially with uranium highly 
enriched in the isotope 235 as fuel and 
thorium as fertile material. On account of 
its small size, the ‘“‘ Dragon” reactor will 
not show a high conversion factor, but 
nevertheless should give valuable information 
on the physics involved and a reasonably 
long burn-up for the fuel elements. 

Because of its high operating temperature, 
the H.T.G.C. system is designed to use 
graphite in place of metal for canning the 
fuel. Ordinary reactor graphite is not suit- 
able for the fuel element can because it is 
permeable and would allow fission products 
to diffuse into the coolant gas and so require 
complex plant to purge the gas of the fission 
products. The Authority, therefore, initiated 
an extensive programme with the colla- 
boration of industry and of the Royal 
Aircraft Establishment for the development 
of graphite with low permeability but suffi- 
ciently free from neutron absorbing impur- 
ities. Graphite of the required degree of 
impermeability has now been made, but its 
performance under prolonged irradiation has 
yet to be established. The study of irradiation 
behaviour and of the mechanism by which 
fission products diffuse through graphite is, 
therefore, an important feature of the present 
programme. 

Uranium/thorium/graphite fuel elements 
have been irradiated at high temperatures up 
to a high proportion of their design life, and 
have given encouraging results ; dimensional 
changes were small, and the changes in 
permeability and thermal conductivity of the 
graphite container were determined. 

The: zero energy reactor ‘“* Zenith,” which 
was designed to support the work on the 
H.T.G.C. was completed. Commissioning 
started in September, 1959, and over 4 
period of a month the temperature of 4 
dummy core was raised to 750 deg. Cent. by 
electrical heating of the circulating gas 
(nitrogen). It proved necessary to modify 
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the heating arrangements, but the reactor 
physics work continued with the reactor 
unheated. Fuel elements were loaded into 
the core during November and December, 
and the reactor became critical shortly before 
Christmas. Measurements have been made 
to determine the flux pattern and the effective- 
ness of the control devices in a core similar 
to that to be used in the “‘ Dragon ” reactor. 


STEAM GENERATING HEAVY WATER 
REACTOR 


During the last year, in the course of the 
design study of a steam-cooled heavy water 
(S.C.H.W.) reactor prototype, a further 
development of this concept has taken place ; 
instead of generating the steam in external 
heat exchangers, it is now proposed that the 
water should be evaporated in the reactor 
core itself. This idea of a steam generating 
heavy water reactor (S.G.H.W.) offers savings 
on capital cost since the light water coolant 
in the core would contribute towards modera- 


TABLE—Atomic Energy Authority's Reactors as at March 31 


tion and the investment of heavy water 
would be reduced ; furthermore, there would 
be no need for external heat exchangers. 

The immediate object of study is a reactor 
using water and steam coolant in pressure 
tubes inserted through a heavy water con- 
tainer, steam being separated outside the 
reactor before being returned for superheat. 
The combination of the two different moder- 
ators and the use of the boiling principle 
introduces novel problems in reactor physics 
and stability, and the performance cannot at 
present be predicted to the required accuracy. 
Preliminary physics experiments will be 
carried out in “ Dimple ”’ to assist in assess- 
ing the feasibility and performance of the 
system. Work has also proceeded on experi- 
mental investigations of heat transfer prob- 
lems in water/steam systems and on a 
feasibility study of a possible prototype power 
reactor. 

A decision on whether to proceed with the 
construction of an S.G.H.W. will depend 
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Research and Experimental Reactors 

















































































Date ~~ Peak Maximum | | | 
Neutron Heat | 
Name Location mm. nah Flux Output | Moderator | Coolant Fuel Purpose 
1 Gleep ”’ Harwell 1947 x 10'° 100kW Graphite | Air Natural | Routine graphite and 
‘careal | uranium | uranium quality test- 
n/cm*sec. | | metal and ing; research with 
| | oxide oscillator ; biological 
| | irradiations 
2. “ Bepo Harwell 1948 2 x 10"? 6MW Graphite Air | Natural Isotope production and 
| uranium | general radiation 
| | _ source 
3. “ Dimple’’ Harwell 1954 About 10° 100W Heavy None Varies | Thermal reactor and pile 
water | oscillator studies 
4. “Lide” Harwell 1956 10"* 100kW Light Light | Uranium | Thermal reactor studies, 
water | water | 235 including shielding 
5. “Dido” Harwell 1956 1-4 10" 10MW Heavy Heavy | Uranium | Nuclear reactor material 
water water | 235 studies, isotope pro- 
| | duction, neutron phy- 
|  sics, radiation chem- 
| istry 
6. “ Pluto”’ Harwell 1957 1-410" | 1OMW | Heavy Heavy | Uranium | Nuclear reactor material 
| water water 235 | studies, isotope pro- 
} | | duction, neutron phy- 
| | sics, radiation chem- 
| | } istry 
7. D.M.T.R. ...| Dounreay 1958 1-4~10" | 1OMW Heavy | Heavy Uranium | Studies on _ nuclear 
(* Pluto *’ type) | water water | 235 | reactor materials 
8. “ Horace *’...; Aldermaston | 1958 About 10° | 10W Light Light | Uranium | To obtain basic nuclear 
water water | 235 | information on 
| } * Herald ”’ 
9. Fast Reactor| Dounreay 1959 — 60MW None Sodium |; Enriched | Development of fast 
potassium | uranium | reactor technology 
alloy | plutonium | (reactor physics, fuel 
| | elements and coolant 
| | handling) 
10. “ Zenith’ Winfrith 1959 10° 100W Graphite None— Ceramic | Reactor physics investi- 
Heath thermal Nitrogen | elements | gations for high-tem- 
n/cm? sec. used as | containing! perature gas - cooled 
heating | highly | systems (maximum 
| gas | enriched temperatures, 800 deg. 
| uranium | Cent. in core, 400 
oxide | deg. Cent. in reflector) 
“ Herald ** ...) Aldermaston 1960 10'* SMW Light Light Uranium | Neutron physics, radio- 
water water | 235 | chemical and nuclear 
| | reactor materials 
| studies 
Research and Experimental Reactors under cgnstruction 
12. AGR ... ...| Windscale 1961 | 2-5x10" | LOOMW | Graphite | Carbon | Enriched | To study the advanced 
| | thermal | dioxide | uranium gas-cooled power 
| n/cm® sec. | | oxide reactor system and to 
| test fuel elements for 
| | the system 
13. “ Hero” Windscale 1961 — | A few Graphite | Carbon Enriched | Reactor physics studies 
Watts dioxide | uranium for the advanced gas- 
| (used as | oxide cooled reactor system 
heating | 
| gas) 
ee ae = Se eee De ee ean 
Research and Experimental Reactors of which construction has been approved 
_——_ aa —s a = SS) Ss ae ——— _—_—Z-!,,_,z~ - AS SS SS 
14, Nestor’ ee Winfrith "| December, 10"! 10kW Light ~ Light "Enriched Source of neutrons for 
Heath | 1960 n/cm® sec. | water water uranium- sub-oritical assem- 
| | | aluminium blies 
alloy 
1S.“ Hector” Winfrith | Mid 1962 | 3% 10° Up to Graphite Carbon | Permanent Oscillator Reactor — 
Heath | n/em® sec. 100W | dioxide fuel : reactivity measure- 
| (used as Enriched ments on materials 
heating | uranium- | and fuel elements 
gas) | aluminium!) 
| alloy. 
| |} Central 
| core : 
| variable. 
Plutonium Power Producing Reactors (in production) 
—— = — = )omem a - = 2 — Sa CET = — a 
16-19. Calder. -| Calderbridge St ation —- 200MW | Graphite Carbon Natural Plutonium and power 
(two stations | * 1956 per reactor) | dioxide | uranium | production 
and “B’’) Station G7MW | | | 
: (four reactors) 1958 [E] net) | | : 
-0-23. Chapel- Annan Bose 200MW | Graphite | Carbon | Natural Plutonium and power 
cross (ist per | | dioxide uranium | — production 
reactor) reactor 
1959 (Q7MW 
(reactors 2, [E} net) | 
a ‘ 3 and 4) rae! : - ee 
Nore : “ Zeus ”’ was ‘dismantled in September, 1957. ‘* Zephyr *’ was dismantled in June, 1958.“ Hazel "’ was dismantled in 
Sestacubect 1958. * Nero ’’ was dismantled at Harwell and is to be re-erected at Winfrith in 1960. ‘Neptune ** ceased operation 


in June, 1959, 
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upon the results of this further work which 
will be reviewed later this year, and upon the 
availability of both technical manpower and 
financial resources. 


MARINE REACTORS 


Merchant Ships.—The Authority was repre- 
sented on the Committee for the Application 
of Nuclear Power to Marine Purposes and 
its sub-committees which assessed proposals 
put forward to H.M. Government by 
industry for a 65,000-ton commercial tanker. 
H.M. Government subsequently invited 
certain firms to make more detailed proposals 
in the form of tenders to the Ministry of 
Transport. The Authority has undertaken 
to help in the assessment of these tenders 
when they are received. The two reactor 
systems for which tenders were invited were 
a boiling water reactor and an organic- 
liquid-moderated reactor. 

The Authority has made design studies of 
possible ‘marine reactor systems for the 
above committee, and from this work has 
drawn the general conclusion that reactor 
systems on known techniques will not 
compete on an economic basis with conven- 
tional ship propulsion. Considerable im- 
provements will be required before economic 
operation is likely. The Authority is con- 
tinuing studies of organic-liquid-cooling and 
boiling water systems, and the possibilities 
of steam generating and steam-cooled heavy 
water systems for ships. 


RESEARCH REACTORS 


Most of the Authority’s research reactors 
(tabulated here) fall into one of two cate- 
gories : those which deal with the neutron 
physics of various reactor assemblies, i.e. 
the sub-critical assemblies and zero energy 
reactors ; and the materials testing reactors, 
where the object is to produce a flux of 
radiation into which samples can be placed 
for irradiation testing. The use of several of 
the sub-critical and zero energy facilities in 
elucidating the neutron physics of various 
reactor systems has already been referred to 
in previous paragraphs. 

Two reactors which fall 
common categories deserve mention: 
““Gleep,” Britain’s first reactor, has con- 
tinued to be used extensively to check the 
nuclear quality of commercially produced 
graphite ; it has also been used to measure 
the reactivity changes in irradiated fuel 
elements. The swimming pool reactor 
“Lido” is being used to test the effective- 
ness of various shielding materials and in 
the study of the neutron physics of reactor 
lattices ; the team doing this work has been 
augmented recently by staff from the con- 
sortia. 

Materials Testing Reactors.—Irradiation 
work carried out in the Authority’s three 
large materials testing reactors (‘* Dido,” 
** Pluto ** and D.M.T.R.) has been increasing 
in significance. For example, these high 
flux reactors have played a very important 
role in accelerating tests of the behaviour 
of graphite and of small specimens of fuel 
and canning materials. 

The light-water-moderated research reactor 
“Herald” (illustrated on page 145) at 
Aldermaston started operation on February 
29, 1960. 

The past year has seen an increase in the 
demand for irradiation work and _ the 
Authority has found it necessary to plan for 
increased use of materials testing reactors 
overseas. 


outside the 


(To be continued) 
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Progress of the Runcorn-Widnes 
Bridge 


RIGHT : Erection on the Runcorn bank with the side span painted (the bridge 
steelwork is to be light green in colour). The cable mast and forestay and backstay 
cables are in position. The mast steelwork is largely steel ordered for the deck 
structure of the bridge, and adapted for temporary use in the mast. Similarly, 
cables ordered as ties, on which the deck will be suspended below the arch, 
have been temporarily utilised in their anchorage system, which will, of course, be 
dismantled as soon as the arch is closed. Temporary works for erection include 
a lift for men up to the top chord level, which can be seen on the left of the bridge, 
close to the skewback ; at the top chord a platform with handrails extends across 
the bridge, and from this point, the top chord members have safety nets below 
them on one side, and a handrail on the other. The cantilevered materials track 
can be seen to the right of the bridge at top chord level. This track is also well 
shown in the heading illustration opposite. Pieces of steel are lifted by the 
derrick to a trolley on this track, and thence taken up to the creeper crane for 
erection in the arch. Temporary sway frames can also be discerned in this view. 


BELOW : Erection of the two half arches in progress. On the Runcorn side 
(i.e. in the background) nine panels are complete, the creeper crane has been 
brought forward, and work is proceeding on the erection of the anchorage cables 
from the arch at panel point 7 to the temporary cable mast, and from the mast to 
the rock anchorages behind the side span. Erection of the seventh panel of the 
arch on the Widnes side is in progress, and most of the concrete deck has been 
constructed on the side spans. The first of the deck crossbeams is shown in posi- 
tion on each side, suspended on its ties below the main arch. The second of these 
beams is also to be seen suspended at a higher level on temporary ties. At this 
point the normal cross bracing of the arch is interrupted to allow the roadway 
to pass through it, and thus additional bracing is built round the roadway clearance 
lines ; with this special configuration of the steelwork, it is not possible to lower 
these two beams through the arch from the creeper crane when it returns down 
the completed arch, as is to be done elsewhere. 
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Progress of the 


Runcorn-Widnes 


Construction of a steel arch bridge with a main span of 
1082/t, crossing the River Mersey and the Manchester 


Ship Canal between Runcorn and Widnes, is now well 


advanced. 


size and span to be built in this country since the war, the 


bridge does not depart 


engineering practice, and it could perhaps be described as 
following a classical pattern in its design and construction. 
The main structure is of high-tensile and mild steel, and 


nearly all the site joints are riveted. 


ECENT progress in building the great 

steel arch between Lancashire and 
Cheshire, which will replace the transporter 
bridge nearby as a road crossing, is well 
shown in the illustrations accompanying this 
article. The main structure is also shown in 
elevation in the drawing, from which it can be 
seen that the main span is of 1082ft, and is a 
two-pinned trussed arch, continuous with 
two side spans, each of 250ft, which, structur- 
ally, are propped cantilevers. The roadway is 
carried on the bottom chords of the canti- 
levers, and suspended from ties below the 
main arch. The graceful form of this 
configuration is immediately apparent. 

The Runcorn-Widnes bridge will be the 
longest arch span in Europe. Only the 
Bayonne bridge (New York) and the Sydney 
Harbour bridge, which have spans of 
1652ft and 1650ft respectively, are longer in 
this category. The bridge is also of special 
interest since its original design was for a 
suspension bridge, but wind tunnel tests 
showed that aerodynamic buffeting would be 
experienced from the railway bridge close to 
toit.* This is probably the first time that this 





* See THe ENGINEER, May 13, 1955, ‘* Aerodynamic Buffeting 
of Bridges * by C. Scruton. 


RUNCORN 


—_——_—_ 


16 APPROACH SPANS 


Although notable as the first structure of its 


substantially from 


Bridge 


established 


problem has been encountered in the aero- 
dynamic study of suspension bridges, and 
the complication which it brought with it led 
to the decision to change to the present 
structure. 

Until a couple of years ago, the 
Runcorn-Widnes bridge was the only really 
large post-war bridge scheme which this 
country had seen. Overseas, however, 
British engineers were more active ; and their 
work since the war has included one large 
steel arched bridge, the Volta River bridge at 
Ghana, which has a main span of 805ft, and 
is of advanced design in many respects. 
Overseas bridge work being carried out by 
British firms at present includes the 1000ft 
span arched bridge in concrete under con- 
struction at Gladesville in New South Wales. 


APPROACHES TO THE BRIDGE 


The Runcorn approach viaduct commences 
with a roundabout at a junction with a new 
road leading towards Northwich which is 
being constructed by the Cheshire County 
Council. The viaduct consists of two steel 
plate girder bridges over the Bridgewater 
Canal and High Street, Runcorn, with spans 
of 108ft and SOft respectively, thirteen 
reinforced concrete spans varying in lengths 
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from 70ft to 81ft 6in, and a plate girder span 
adjoining the main bridge of 65ft. 

The Widnes approach viaduct also joins a 
further new viaduct and embankment which is 
being constructed by the Lancashire County 
Council. It consists of a section of fill, 
retained by reinforced concrete-walls, six 
reinforced concrete spans of 83, ftand a plate 
ong span adjoining the main bridge of 
87ft. 

The total length of the bridge is thus 
4400ft. 

The design of the reinforced concrete 
viaducts consists of four beams supporting the 
deck slab, the beams being continuous over 
three spans. Due to the very confined work- 
ing room the beams were precast in sections 
on the ground, directly alongside their final 
position. Two lengths of beam were pro- 
duced : 47ft, to be positioned over the fixed 
piers, and 23ft over the free piers. These 
sections were lifted into position by a lorry- 
mounted crane and supported by military 
trestling. The precast beams were joined 
together by sections cast in-situ. After the 
completion of the beams the 8in road slab 
is cast between them and the cantilever 
footpath is cast in-situ on each side. 

As can be seen from the illustrations of 
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It carries a 33ft carriageway and two 6ft footpaths on two main trusses spaced 54ft apart. 


250'- 0” 110'- 0” 
a ee 


The rise of the arch from the pins to the 


top chord at the crown is 253ft, and the truss depth is 106ft at the springing and 35ft 3in at the crown 
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the approach viaducts, the reinforced con- 
crete structures are massive in scale. The 
““T ’-shaped piers carrying the beams vary 
in height from 41ft to 17ft. Construction of 
these viaduct spans includes the use of 2in 
round steel bars as reinforcement, and of 
expansion joints comprising steel and rubber 
sandwiches arranged with the layers in a 
vertical plane, such that movement at the 
joint is taken up by the rubber. 


ARCH FOUNDATIONS 


Under the most severe live loading and 
wind, the maximum thrust from the arch at 
each bearing will be about 3500 tons at 
approximately 45 deg. to the horizontal. 

At Runcorn, the main pier carrying the 
thrust of the arch has been constructed on the 
shore adjacent to the Manchester Ship Canal 
bank. This pier is founded on soft red 
sandstone, 14ft below the level of the canal. 
It contains 4000 tons of concrete. 

On the Widnes side, the main skewback 
pier and the pier supporting the end of the 
side span are on the foreshore of the River 
Mersey, where there is a tidal rise of 20ft at 
spring tides. These piers were built inside 
steel-sheet-piled cofferdams. The skewback 
pier cofferdam had internal dimensions of 
140ft by 70ft. As at Runcorn, the Widnes 
piers are founded on soft red sandstone, 
which forms the bed of the river, and are 
mainly of mass concrete. The main skewback 
pier contains 7500 tons of concrete. 


ARCH SUPERSTRUCTURE 


Some principal dimensions for the super- 
structure of the arch are given in the caption 
below the elevation. The chord members of 


the arch and side span trusses are of high- 





Typical length of reinforced concrete approach viaduct 
on the Runcorn side 


tensile steel and the other members are of 


normal mild steel. The trusses are of riveted 
construction. The loads from the arch are 
transferred to the foundations through 14in 
diameter forged steel pins. 

The deck is to be suspended from the arch 
by locked coil wire ropes of 23in diameter. 
The cross girders and stringers are welded 
and are of high-tensile steel. The road and 
footpaths are of concrete cast in-situ. The 
roadway deck is 7}in thick and is surfaced 
with 2in of asphalt. 

The total weight of steel in the main bridge 
is 5600 tons of which approximately 50 per 
cent is high-tensile steel. There are approxi- 
mately 180,000 site rivets in the structure and 
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The Widnes approach under construction. The congested nature of the site is well brought out in this view 


some 5000ft of locked coil wire ropes are 
incorporated in the permanent suspenders. 

At each end of the main structure there is 
an expansion joint of rubber in which a 
ring-shaped cross section deforms to take up 
the movements. 

The bridge is designed following Ministry 
of Transport loading stipulations, including 
the abnormal indivisible load. 


ERECTION 


Erection is being carried out from both 
sides of the river, and is well shown in the 
illustrations on page 148. The design took 
account of a weight limit of 20 tons and a 
length limit of 70ft, for individual pieces of 
steel handled during erection. The erection 
sequence consists of (i) side span, (ii) the 
arch, (iii) suspenders and heavy deck steel, 
(iv) light deck steel. 

Side Spans.—Erection commenced at the 
main bearings and the side spans were com- 
pleted by working away from the river on 
both sides. The structure was supported on 
temporary trestles until the spans were 
completed and self-supporting, when the 
trestles were removed. On the Runcorn side 
erection was carried out using first a 20-ton 
derrick in a fixed position and subsequently 
a mobile crane of 25-ton capacity. On the 
Widnes side a 20-ton derrick of 100ft gabbards 
was first used; this derrick then erected a 
second derrick on the structure which 
completed the erection of the span. 

On completion of the primary structure of 
the side spans, construction of the concrete 
deck was proceeded with, and kentledge 
consisting of tanks of water was placed on 
the side spans. 

Arch. Erection of the arch on each side is 
being carried out by a “creeper crane,” 
viz. a 20-ton derrick mounted on a purpose- 
made carriage on top of the arch. The 
carriage is on wheels which run on the top 
chord and allow the crane to be winched 
forward up the arch as erection proceeds. 
There is also an adjustable leg on the carriage 
which allows the derrick to be maintained in 
a horizontal position irrespective of the slope 
of the arch rib. 


An additional derrick, mounted on the 
top of each side span, lifts material from 
the ground on to a bogie running on a 
track cantilevered out from the West top 
chord, and by extending the track as erection 
proceeds, material is transported to the 
creeper crane at the head of erection. 

Erection has now reached the stage where 
it is necessary to anchor the cantilevered 
half arches to each bank. This is done by 
forestay cables attached to the upper chord 
and to the top of the temporary cable masts 
which are standing on the top chord. Back- 
stay cables which are anchored in the rock 
at each side of the river are also connected to 
the top of the cable masts, where provision 
is made for jacking loads into the various 
cable lines. 

When the two half arches are erected to the 
centre there will be a small gap of some 12in to 
14in between the two halves. This will be 
closed by lowering out on the anchorage 
cables and jacking up at the tail-end of each 
side span, which has been erected lower than 
its final level for this purpose. When the 
closure is complete predetermined loads will 
be jacked into the upper and lower chords 
and all temporary anchorage material will 
be removed. 

Suspenders and Heavy Deck  Steel.— 
Suspenders, cross girders and the deck lateral 
bracing system will be erected by the creeper 
cranes as they are moved backwards down the 
arch to their original positions. 

Light Deck Steel—The erection of the 
remainder of the deck steel will be carried out 
by mobile cranes working forwards from both 
sides, travelling on the deck steel already 
erected. The concrete deck will be placed 
from both sides on the completed steelwork. 


FIRMS RESPONSIBLE FOR THE BRIDGE 


The consulting engineers for the bridge 
are Messrs. Mott, Hay and Anderson. The 
main contractor for the steel structure 1S 
Dorman Long (Bridge and Engineering), Ltd. 
The contractor for the foundations, who 1s 
also acting as sub-contractor for the concrete 
deck and approaches, is Leonard Fairclough, 
Ltd. 
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An Engineer’s View of Planning 
City Centres 


Last Friday the Civic Trust held a conference on “ Rebuilding City Centres.” 

Of the five points of view allotted to the principal speakers, only that of the civil 

engineer is given here in abstracts from the address “* Engineering Aspects of 
Redevelopment,” by Mr. R. Nicholas, city surveyor of Manchester. 


T is the traffic aspect of redevelopment 

which poses the question “* What are our 
city centres to be designed for?” There are 
probably three distinct problems. The Lon- 
don problem as the largest, the problem of 
conurbation centres, such as Birmingham 
and Manchester, for example, and thirdly 
that relating to other larger town centres 
which are not in conurbations. 

So far as London is concerned, I suggest 
that the problem is a different one because 
there is available there special transport 
facilities in tubes and suburban railways 
which will no doubt always survive the 
competition of the private motor-car as a 
means of commuting to and from work. 

The existence of these facilities, in com- 
bination with the very heavy cost for land, 
buildings and business disruption, which 
would arise from a substantial provision of 
“ freeways *’ extending into the heart of the 
Metropolis, will no doubt tend to restrict 
and limit their construction. The very size 
and capacity of the commercial area, how- 
ever, is such that the use of the motor-car 
for business purposes would possibly be of 
exceptional value if the movement involved 
could be accommodated. So far as “ free- 
ways’ are concerned, I have no doubt that 
away from the existing main urban roads in 
London there are vast areas of poor quality 
and even dilapidated property through 
which these could be constructed at far less 
cost than would be involved in the widening 
of existing roads. 

On the other hand, in the conurbations 
most of the public transport system is 
confined to the use of the highway system. 
There are, of course, some suburban train 
services and in Glasgow a comparatively 
short length of Underground. In these areas 
the growth of traffic will in any case make it 
necessary to provide a considerable addition 
to the present highway system. It may well 
be found that the construction of two or 
three ** freeways *’ to connect these areas with 
a National Motor Road system and perhaps 
one internal ‘‘ freeway” ring road would 
drain so much traffic from the existing road 
system that it would be able to cope with the 
continuing growth of traffic for at least some 
few years to come. 

In the third case of the other larger town 
centres, the effect of providing outer by- 
Passes may relieve the central area congestion 
lo a greater extent, because generally the 
smaller the town the larger is the proportion 
of traffic which is through traffic. 

FUTURE REQUIREMENTS OF LARGE CITY 
CENTRES 

On the basis of an average of only one 
Vehicle per family in this country, traffic will 
double itself within the next twenty years. 
On the basis of a continued improvement in 
the standard of living and _ progression 
towards that time to which I remember 
Lord Chandos referring in 1956 in the 
following terms: “It is not an impossible 
dream to say that the economical problem of 
man may be solved within the limits of this 
century. It is not an impossible thing to 


imagine that poverty and starvation may be 
historical facts which the generations to 
come will not need to emulate.” On that 
basis it must surely be that people—ordinary 
people—will expect to enjoy the fullest use 
and convenience of the motor-car. With this 
thought in mind are we not entitled to ask 
ourselves whether we are thinking in proper 
terms about the city centre of to-morrow? 

Looking at a plan indicating the age of 
bu'ldings in the centre of a city such as 
Manchester, it is evident that such centres 
redevelop themselves about every 100 years. 
The rate of redevelopment may be more 
rapid in the future, but even so is not likely 
to take place so frequently that it can be 
easily organised in areas of complete clearing 
and rebuilding, or so that its layout can be 
changed to cope with conditions which may 
arise in a period of ten to twenty years. 
Therefore, we should attempt to look well 
ahead, and take any precautions which it 
would seem likely would enable us to deal 
with problems of the next generation, even 
though we can only now have somewhat 
indistinct ideas of what these problems may be. 

I have no doubt that the needs to provide 
satisfactory working conditions for the 
black-coated worker will accelerate city 
centre redevelopment and it may well be that 
the need to provide parking facilities for his 
car will become increasingly important. In 
other words, commercial undertakings may 
be compelled to provide good working 
conditions and car parking facilities in order 
to attract office staff. I was interested to 
learn that in the new town of Crawley, in 
1956 one industrial worker in ten used a car 
for travelling to and from work, while in 1958 
the proportion had increased to one in seven 
and now is probably one in five. These 
figures are of considerable interest when one 
realises that these workers probably travelled 
only very short distances. 

Returning to the city centre problem, there 
is of course a possibility that a greater use of 
the motor-car may lessen the need for 
commercial interest to collect together. May 
this not reduce the attractiveness of city 
centre sites and encourage commercial de- 
velopment in “ district’’ or ‘ suburban” 
centres? 

Whether this happens or not, if we are to 
provide for a much greater use of the motor- 
car we have surely got to think in different 
terms to those we apply at the present time 
to calculate the car parking we require in new 
commercial buildings. In any case, the 
provision of independent basement car parks, 
many of them small and all of them having 
their own entrances and exits, hardly seems a 
satisfactory way of catering for more and 
more motor-cars. If underground parking is 
an answer to the problem, then probably it 
ought to extend over much larger areas 
without any respect for the boundaries of the 
sites within which the buildings above are 
placed. 

May it not be desirable to think in entirely 
new terms of providing much of our city 
centre ground space for vehicular movement 
and parking which, of course, could be done 


1S1 


by putting our buildings on stilts, and our 
pedestrian-ways at first floor level? 

Obviously, there must be areas to which the 
vehicle should not be given access. These 
would form the open spaces and planted 
amenity areas and no doubt they could be 
largely connected together by pedestrian- 
ways at ground level, passing through and 
under the buildings above. Some instances 
of pedestrian access at ground level under 
buildings can be found in some foreign cities, 
and the movement through them and the 
constantly changing view can be most 
interesting and exciting. 

Most of our urban centres are lacking in 
open space and amenity areas. Building 
higher, without substantially increasing the 
overall floor area, should enable us to provide 
a much larger proportion of floor space with 
good daylighting conditions and at the same 
time release the ground space. 

So far as shopping areas are concerned, I 
am convinced, after seeing various New 
Town shopping centres, that we must plan 
for a complete segregation of pedestrian and 
vehicle in these areas. This can be done 
by converting our existing shopping streets 
into pedestrian-ways and providing service 
roads at the rear of the fronting premises, or 
even below them, or, of course, again it can 
in time be done by pedestrian access to shops 
at first floor level only. 

Central shopping areas, where redevelop- 
ment covers a large proportion of the site 
and where a more or less constant height of 
building is obtainable, are also, of course, 
suitable for roof car parking. Even in the 
case of piecemeal redevelopment it would be 
possible to provide roof parks served by 
individual lifts. These roof parks could in 
the course of time be linked together. 

When you reflect on the ideas about 
vehicle movement to which I have referred, it 
would seem possible to provide for their 
ultimate attainment by planning our new 
commercial buildings with ground and first 
floor heights which would enable the ground 
floor to be vacated as and when the need to 
use it for vehicular purposes could no longer 
be resisted. 

Wherever these thoughts lead us, | am sure 
we would all agree that the proper use of 
existing materials and methods of construc- 
tion can best be obtained by comprehensive 
redevelopment wherein really large building 
sites can be made available. I have not, of 
course, lost sight of the necessity for pre- 
venting or discouraging vehicles from enter- 
ing our central areas unless they have 
business to do therein. One of the essential 
engineering aspects of central redevelopment 
is undoubtedly the provision of a ring road 
enveloping the city centre and round which 
traffic from the radial roads would travel in 
order to circumvent the centre or to find the 
nearest and most convenient entrance to 
their destination therein. On no account 
must our centres be split up and divided by 
continuing radial roads through them. 

Nevertheless, if the motor-car is to become 
an every-day instrument of convenience, 
large numbers will move into and about the 
city centre for business and for travel to and 
from work. There must in any case be the 
largest possible separation of vehicles and 
pedestrians if only to reduce road accidents. 

Apart from basement, surface and roof car 
parks there are, of course, other forms of 
** off-street parking. The multi-storey 
garage is the most obvious one, but I believe 
that car parking at first and even second and 
third floor levels over a whole site, with an 
office building above on slab or tower block 
formation, has great possibilities. We hope 


to have such a composite building in Man- 
chester in the very near future. 





Pharmaceutical Plant at Hoddesdon 


Bb he ncnies has been completed recently at the 
pharmaceutical factory of Merck Sharp and 
Dohme, Ltd., at Hoddesdon, the first stage of 
a ten-year expansion programme. This first 
stage consists of a three-storey building, which 
can be seen in our illustration, measuring 200ft 
by 160ft by 55ft high, the construction of which 
presented certain difficulties since it was essential 
to carry out the work with the minimum of 
inconvenience and in the minimum of time. 
Before building could commence a considerable 
amount of site work was involved, including 
demolition, and this, combined with the restric- 
tions imposed by the confined site area, decided 
that the framework should be in precast con- 
crete. To achieve the site it was necessary to 
demolish and rebuild an Electricity Board sub- 
station, to remove other buildings, and to con- 
struct a heavy retaining wall below the Hertford 
Road, in order to provide a new access road. 

A three-storey design was adopted so that 
there would be a gravity flow of materials from 
the manufacturing area arranged on the top 
floor, allied with simple administrative and 
analytical control and economic and flexible 
services. The upper floor storey heights adopted 
permit trunking and main services to pass across 
the building above a suspended ceiling while 
the height of the ground floor space allows for 
the stacking of palleted materials to the maximum 
height and the unloading of lorries by fork lift 
trucks. A column grid of 40ft by 20ft was 
adopted as the most economical floor span and 
the floors were designed to carry a live load of 
200 Ib per square foot. Except for air-conditioned 
spaces there are no internal partitions, so that 
there are clear areas totalling about 70,000 
square feet and providing for great flexibility 
in operation of plant. 

Due to a rise in the level of the water table, 
it was found that normal pressure foundations 
could not be used, so that bored piling to a 
depth of 25ft was required for the main building. 
Similar piling to a general depth of 40ft supports 
the Hertford Road embankment. This work was 
carried out by the Cementation Company, Ltd. 
The columns were constructed in one length 
with provision for setting the beams at their 
various levels, while the main beams had 
haunches added at each end to provide additional 
shear and to reduce stresses at the junctions 
with the columns. Although precast reinforced 
concrete units, supplied by the Concrete De- 
velopment Company, Ltd., were used for the 
structural frame, in situ concrete was employed 
for the two 60ft span portal beams over the 
loading bays. Also constructed in situ were 
the two lift shafts and the two stair towers which 
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serve as rigid stabilisers for the building frame. 
Reinforced concrete cast in situ between precast 
reinforced secondary beams was used for the 
floors and for lightness the roof was constructed 
of hollow ‘“* Raphcon”’ slabs with compression 
areas at the main beams of in situ concrete. The 
structural grid adopted enabled Sft standard 
spacing for the window walling mullion to be 
used. Space for expansion has been taken into 
consideration: although the ffirst stage of 
development is complete in itself the curtain 
walling on the south side is removable and 
provision has been made for the services to in- 
corporate an extension building of similar size. 

The mechanical services, which are generally 
adequate to serve the present building and the 
planned extension, consist of two G.W.B. boilers, 
each rated at 5175 lb per hour at 1001b per 
square inch, and associated Permutit ion- 
exchange water softening plant. Oil fuel of 
950 deg. Redwood scale is stored in two 
7000-gallon capacity tanks, and space is available 
for an additional tank and for a third boiler. 
Air at 100 1b per square inch is supplied to two 
receivers by two Broomwade single-stage com- 
pressors, each delivering 100 cubic feet per 
minute. Two Lacey Hulbert, twin-cylinder, air- 
cooled vacuum pumps are installed, each having 
a displacement of 100 cubic feet per minute of 
free air to 28in Hg. For refrigeration require- 
ments there are two sets of York Shipley equip- 
ment, using Freon 12 refrigerant, including an 
economiser, coridenser and a multi-pass shell 
and tube evaporator. There are three 350-gallon 
hot water storage calorifiers and a_ heating 
calorifier for the office block. All the pumps 
for the various services are of Holden and 
Brooke manufacture. Within the building, 
heating is by thirteen units, consisting of an 
Aerofoil fan, steam heater battery and dampers, 
and capable of providing up to six air changes 
per hour. There are four air-conditioning units, 
each of which has been purpose made. One unit 
serves the first floor packaging area, having 
internal conditions of 70 deg. Fah. dry bulb 
and 30 per cent relative humidity. The remaining 
units serve the second floor; one, using 100 per 
cent fresh air, being allocated to the sterile room 
which has absolute filtration and ultra violet 
irradiation to reduce bacterial count. The internal 
conditions are 75 deg. Fah. dry bulb and 51 per 
cent relative humidity. The third and fourth 
units each serve spaces having internal con- 
ditions of 68 deg. Fah. dry bulb and 40 per cent 
relative humidity. 

Electrical power is delivered to the substation, 
where there are two B.T.H. 11,000V circuit 


breakers, at 11,000V, and two SOOKVA 11,000/V 
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433V transformers feed two medium-voltage 
switchboards. Provision has been made to 
receive a further supply from a third transformer 
so as to provide, if required, a capacity of 
1S00kVA. The level of illumination on the 
ground and second floors is 25 lumens per 
square foot and on the first floor is 35 lumens 
per square foot. On the second floor are arranged 
the tablet compressing and coating sections, and 
the sterile filling department, equipped with one 
steam and one high-temperature electric steril- 
iser, where liquids for injection are sterilised by 
filtration and operations are carried out under 
aseptic conditions. In the non-sterile area 
pyrogen-free water is prepared and elsewhere 
on the floor is a demineralisation plant, a lozenge 
manufacturing and packaging section, liquid 
medicine production equipment, an ointment 
manufacturing area and a section in which the 
tablet materials are prepared, the equipment 
including mills, dry and wet mixers and hot-air 
ovens. On the first floor is an air-conditioned 
packaging area in which temperature and 
humidity are specially controlled to ensure that 
products do not absorb moisture. There is a 
liquid filling line and an ointment filling and 
packaging line, together with a loading area for 
pallets which are handled by fork lift trucks 
and then transferred by lift to the ground floor. 
Here is the shipping area, the boiler house and 
plant room, also the microbiological laboratory 
and media kitchen, and the physical and chem- 
ical laboratories. The distribution piping on 
each floor is a modified ring main system with 
capped outlets at 16ft intervals to allow for 
flexibility and expansion of the various pro- 
cesses. The mains have been sized and provided 
with capped outlets to link with the next 
building phase. 

The architects were Edward D. Mills and 
Partners, the consulting engineers were J. C. 
Hughes and Partners, and the quantity surveyors 
were Leslie W. Clark and Partners. Holland 
& Hannen and Cubitts (Great Britain), Ltd., 
were the main contractors, and Engineering 
Service Installations, Ltd., provided the mech- 
anical services. 


Technical Reports 


The Radioactivity of the Atmosphere Near Ground 
Level Due to Distant Nuclear Test Explosions. 
(A.E.R.E.—M620.) By D. H. Peirson, R. N. Crooks 
and E. M. R. Fisher (A.E.R.E., Harwell). H.M. 
Stationery Office. Price 1s. 9d.—In parallel with the 
A.E.R.E. programme of analysis of rainwater for 
fission products (reports A.E.R.E. HP. R2354 and 
A.E.R.E. HP/R2790) samples of dust have been 
collected from the atmosphere at a height of about 
lin above ground level at Chilton, Berks. The 
results, up to 1955, of the measurement of total beta 
activity have been discussed in report A.E.R.E. 
HP/R2017. The report now under review precedes 
a comprehensive report on the results of the analysis 
of samples collected at various heights in the atmos- 
phere, up to 15 km. Tables and graphs in the report 
show the total beta activity and the caesium-137 
content of these samples from 1953 to March, 1960, 
and the zirconium-95 content from August, 1957, to 
March, 1960. The caesium-137 content shows a 
seasonal variation similar to that found previously in 
strontium-90 in rainwater. The monthly concentra- 
tion of caesium-137 activity rose to a peak of 10-* 
uc per cubic centimetre in May, 1959. The 
corresponding values derived for strontium-90 and 
plutonium-239 were 7 x 10°? and 10-'® uc per 
cubic centimetre, respectively. 


Errors Due to Cylindrical Cell Approximation in 
Lattice Calculations (A.E.E.W.-R34). By D. 
Newmarch (U.K.A.E.A. Research Group, Winfrith) 
H.M. Stationery Office. Price 3s.—It is shown that 
serious errors in fine structure ca'culations may arise 
through the use of the cylindrical cell approximation 
together with transport theory methods. The effect 
of this approximation is to overestimate the ratio of 
the flux in the moderator to the flux in the fuel. 

It is demonstrated that the use of the cylindrical 
cell approximation gives a flux in the moderator 
which is considerably higher than in the fuel, even 
when the cell dimensions in units of mean free path 
tend to zero; whereas, for the case of real cells (e.g. 
square or hexagonal), the flux ratio must tend to 
unity. 

It is also shown that, for cylindrical cells of any 
size, the ratio of the flux in the moderator to flux in 
the fuel tends to infinity as the total neutron cross 
section in the moderator tends to zero; whereas the 
ratio remains finite for real cells. 
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Summer School in Electrical 
Engineering 

THE fourth Summer School in Electrical 
Engineering for university lecturers was held by 
Associated Electrical Industries, Ltd., at Rugby, 
from July 11 to 15. Programmes of lectures 
were arranged in the mornings, and in the after- 
noons visits were made to the new research 
laboratory at Rugby, the development labora- 
tories of the Electronic Apparatus Division at 
New Parks, Leicester, and the Rugby works. 
Social activities included a visit to the Shake- 
speare Memorial Theatre, Stratford-on-Avon, on 
July 13, for a performance of ‘Twelfth Night.” 

Considerable attention was given to semi- 
conductor devices in the course of the lecture 
programme, the aspects dealt with being silicon 
diffused power transistors, microwave devices, 
silicon controlled rectifiers and static switching. 
In dealing with the last named subject, Mr. 
G. T. Ohlsen showed slides of recently developed 
transistorised memory and time delay units, and 
of a 75W transistor amplifier. 

During the visit to the New Parks laboratories, 
visitors saw demonstrations of industrial remote 
control and warning systems making use of 
audio tones. Work is also proceeding on in- 
ductive communication systems, and an all- 
transistor unit was shown for inductive loop 
control of mobile overhead cranes from a ground 
level station, using five tones, individually for 
selecting the various motions and combining 
them in different ways for speed control. Another 
exhibit was the A.E.I. system for position control 
of a milling or boring machine by means of 
magnetic tape. Plan sheet information is first 
converted into punched tape form, and the 
punched tape is then processed in a general 
purpose computer, giving an output on magnetic 
tape. Among the service control exhibits was a 
system for control of a rotatable radar aerial 
which limited deflection in a 40 knot wind with 
60 knot gusts to one minute of aerial movement. 
Several demonstrations related to nuclear engin- 
eering, among them being a method for the 
operation of reactor control rods using transistor 
circuits’ throughout, transistors being now fully 
accepted for rod control systems. Industrial 
speed control systems seen at the laboratory 
included a silicon rectifier circuit comprising a 
bridge with controlled rectifiers in two arms, and 
a transistor amplifier for controlling the firing 
points. This arrangement controlled a 1 h.p. 
motor and provided a speed range of 30 or 40 
to 1. Transistor amplifiers are being developed 
for use in conjunction with germanium rectifiers 
in sectional drives for newsprint machines and 
in unit drives for rotary printing presses; silicon 
rectifier schemes incorporating saturable reactors 
are being studied for automatic speed setting and 
control as alternatives to grid-controlled, single- 
anode mercury arc rectifiers. A further appli- 
cation of silicon controlled rectifiers was seen in 
an inverter unit for railing vehicle fluorescent 
lighting on a supply of 110V d.c. Here the 
rectifiers are controlled by a low-power transistor 
oscillator and an a.c. output of 250V, 1200 c/s 
is obtained. 

On the two final days at the school the lecturing 
Subjects included the A.E.I. turbo-electric pro- 
pulsion equipment for the P. & O. liner 
“ Canberra,” a reversing rolling mill drive using 
mercury-arc converters operating both for 
rectification and inversion, new thermal methods 
of measuring iron loss in machines, computers 
and the machine designer, and aircraft electrical 
power systems. The paper on _ the liner 
“ Canberra,” by Mr. L. W. W. Graham, also 
illustrated a suggested layout for a five-screw 
ship taking advantage of the latitude in po- 
Sitioning the power plant allowed by an electric 
drive. Mr. P. Watkins’ paper (read by Mr. A. 
M. Plaskett) on the rolling mill drive gave 
details of an installation in which a 4000 h.p. 


reversing motor is supplied at from 0-900V d.c. 
by a twelve-phase rectifier system of ten six-anode 
valves, with regeneration to allow rapid decelera- 
tion and reversal. 


Computer Conference in Harrogate 


THE second annual national conference of the 
British Computer Society, Ltd., was held in 
Harrogate from July 4 to 7. In his opening 
address the President of the Society, Dr. M. V. 
Wilkes, F.R.S., announced that the society, 
representing the United Kingdom, was one of 
fifteen computing associations which would 
participate in the Second International Con- 
ference on Information Processing in 1962. 
Referring to the work of the Society’s com- 
mittees, he suggested that attention might be 
turned to the problems of data transmission, and 
outlined the concept of dialling a computer 
centre on the ordinary telephone system and then 
transmitting data for computation. 

At the session on a common language for 
computers, Mr. R. A. Brooker, of Manchester 
University, described a ‘ do-it-yourself” auto- 
code based on the use of basic expressions and 
procedures which a computer could analyse and 
translate into a language to suit its own particular 
characteristics. Mr. R. M. Paine, of International 
Computers and Tabulators, Ltd., emphasised 
the difficulty in the commercial users’ field in 
defining initially, in ordinary English, the 
procedures which the machine was expected to 
operate. He suggested that the high cost of 
programming, put by some people as equal to 
the cost of the computer itself, was probably 
mainly due to the need to make a very detailed, 
and often costly, organisation and methods 
study of the problem before a start could be 
made with any automatic programming system. 

Market research was discussed in the third 
session, in the course of which Mr. J. A. Gosden 
gave examples of market research done by J. 
Lyons and Co., Ltd. By classifying retail shops 
according to the size of their ice-cream cabinets 
and the frequency with which the delivery vans 
called on them, the computer was able to tell the 
firm which retailers were not using their cabinets 
properly, and also to suggest ways of re-routing 
the vans in order to reduce distribution costs. 
A computer could also be used to check that the 
answers given by market research interviewees 
were not ‘impossible.”” Techniques of this 
kind were described by Mr. R. L. Cook, of 
Elliott Brothers (London), Ltd. 

Subjects dealt with at other sessions of the 
conference included the state of the art abroad, 
simulation studies in process control and plan- 
ing, and large-scale data processing in Govern- 
ment departments. 


British Commonwealth 
Scientific Committee 


THE British Commonwealth Scientific Com- 
mittee, under the chairmanship of Sir Harry 
Melville, F.R.S., secretary of the Department of 
Scientific and Industrial Research, has just 
concluded a two-weeks conference at Henley. 
The committee has held several formal and 
informal meetings during a tour of Britain 
which took it on many visits to research 
establishments in industry and Government 
organisations. A statement about the proceed- 
ings says that many matters of considerable 
importance have been discussed and the result, 
generally, is a closer link between all the countries 
of the Commonwealth. Already, through the 
British Commonwealth Scientific offices in 
London and Washington, there exists the 
machinery for full co-operation and the Com- 
mittee has extended to the newly emerged and 
emerging countries of the Commonwealth the use 


of these facilities. In addition, immediately on 
gaining independence, a new Commonwealth 
country will be invited to participate in the work 
of the Committee. The committee has welcomed 
Malaya’s decision to be represented in the British 
Commonwealth office in London and also 
Ghana’s intention to do so as soon as staff 
becomes available. 

There is to be close collaboration in the 
translation of foreign-language scientific and 
technical literature, especially from Russia and 
other Eastern countries. This will prevent 
unnecessary duplication of the translation work 
of the United Kingdom National Lending Library 
for Science and Technology and the co-operative 
exchange with the corresponding United States 
translation centres, and thus free the resources in 
the Commonwealth to carry out translations not 
covered otherwise. The committee is also 
sponsoring a survey of ‘ high-class ”’ technologi- 
cal abstracting to assess the general adequacy of 
abstracts in the various fields of technology. In 
the special fields of oceanography, antarctic 
research, air pollution control and astronomy it 
was decided to take no specific action as the 
existing international arrangements are quite 
adequate, with the Commonwealth already 
playing a full part in them. At the same time 
the committee unanimously agreed that it was of 
immediate importance to develop and expand 
scientific effort on pure and applied research into 
the production of food, the improvement of 
health, the exploitation of mineral resources and 
industrial development, which are vital to the 
well-being of the Commonwealth and indeed the 
whole world. It was stressed that with so many 
new fields of research developing, such as the 
exploration of space, it was doubly important 
not to lose sight of those things which are 
essential to improved standards of living. 
Therefore, research in the medical, agricultural 
and industrial spheres should at all times receive 
a full measure of support. An important develop- 
ment is the formation of a Commonwealth 
Committee on mineral processing and the British 
Commonwealth Scientific Comiittee recognises 
the importance of helping the younger inde- 
pendent nations in this type of co-operative 
research. 


Dungeness Nuclear 
Power Station 


THE Central Electricity Generating Board has 
announced its intention to place a contract for 
the building of a nuclear power station at 
Dungeness, Kent, with the Nuclear Power Group 
(which includes Associated Electrical Industries, 
Ltd., Clarke, Chapman and Co., Ltd., Alex. 
Findlay and Co., Ltd., Head, Wrightson and 
Co., Ltd., Sir Robert McAlpine and Sons, Ltd., 
C. A. Parsons and Co., Ltd., A. Reyrolle and 
Co., Ltd., Strachan and Henshaw, Ltd., John 
Thompson, Ltd., and Whessoe, Ltd.). This 
station, which will have an output capacity of 
550MW,, is scheduled to come into operation in 
1964. 

The site (about 112 acres) is on the western 
side of the Dungeness point, and is close to deep 
water in the English Channel. As the area is of 
considerable interest to naturalists and physio- 
graphists, special arrangements have been made 
by the Generating Board to minimise any 
disturbance to the natural life and surface 
features of the area. The land which has been 
purchased by the Generating Board is of shingle 
and has no agricultural value. Circulating water 
(about 21,250,000 gallons per hour) will be taken 
from, and returned to, the English Channel. 

The station will contain two gas-cooled, 
graphite-moderated, natural uranium fuel re- 
actors operating on the same principle as those 
for the stations already being built for the 
Generating Board, but with current technical 
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improvements. Each reactor will have a prism- 
shaped, graphite core, made up of large octagonal 
and small square bricks, enclosed in a spherical 
steel pressure vessel. The vessel will be surround- 
ed by a primary biological shield of concrete 
through which pass the gas ducts to four boilers. 
Dry carbon dioxide at a pressure of 283 lb per 
square inch absolute will be circulated between 
the reactor core and the boilers by four blowers 
driven by back-pressure steam turbines. Each 
reactor unit will have its own control system, 
fuel store, on-load fuelling equipment and fuel 
cooling pond. A ‘* Goliath” crane of 400 tons 
lifting capacity will be used to transfer both light 
and heavy parts of the reactor plant from the 
construction or delivery areas into the reactor 
areas. Heavy parts to be lifted include boilers, 
pressure vessel segments, &c. 


Technical Data, Dungeness Nuclear Power Station 


Performance : 
Net electrical output ... 
Heat output per reactor 835MW 
Efficiency... 32-9 per cent 
Reactor gas bulk outlet temperature 410 deg. Cent. 
Reactor gas inlet temperature .... ... 250 deg. Cent. 
Nominal maximum can surface tem- 


550MW 


perature ... 442 deg. Cent. 
Nominal maximum “uranium, “tem- 

perature ... . 563 deg. Cent. 
H.P. steam pressure at blower ‘T.S.V. 1410 p.s.i.a. 
H.P. steam pegaaieenaal at blower 

T.S.V. ; . «- 392 deg. Cent. 
H.P. steam ‘output wo 407,000 Ib, hr. 
L.P. steam pressure at main T. 'S.V.. 550 p.s.i.a. 
L.P. steam temperature at main T.S. Vv. 391 deg. Cent. 
L.P. steam output eerrmerrrme bly 


Feedwater temperature 


Fuel : 


180 deg. Cent. 


Number of fuel channels per reactor 3876 
Number of elements per channel Seven 
Overall length of fuel element . 41-7in 
Dimensions of uranium rod ... ... 37:6in by 1-10in. dia. 
Total weight of uranium per rea actor 298 tonnes 
Core Dimensions : 
Diameter of active core .. . ae §=45ft 4hin 
Height of active core aa 


Diameter of reflector... ... ... ... SOft 
Height of reflector ; 27ft 10in 
Lattice (square) pitch 7-75in 


Gas Circuit : 
Mean diameter of reactor vessel . 62ft 6in 
Reactor vessel general thickness... 4in 
Gas working pressure cae o ane Be1a. 
Number of gas circuits per reactor . «. Pour 
Diameter of gas ducts ... 6ft 6in 
Power input per blower ... 7IMW 
Overall height of boilers ... 75ft 
Internal diameter of boilers 23ft 6in 


Shell thickness (graded) ... 3}in to 2%in 


Turbo-Alternators : 


Number of main turbo-alternators... Four 
Continuous maximum rating per set... 142-5MW 
Speed ae aos 1500 r.p.m. 
Generator voltage 13-8kV 
Vacuum ‘ 28-9in Hg. 
Exhaust wetness.. 14-3 per cent 
Total circulating water quasi stity 353,000 g.p.m. 


The turbine house will contain four 142-5MW 
turbo-alternators. The steam and electrical 
connections between reactor units and turbine 
house will be taken underground through 
tunnels. The steam will be generated in the 
boilers at two pressures, 1418 lb and 590 lb per 
square inch absolute. All the higher pressure 
steam will be passed through the back pressure 
turbines driving the blowers. These turbines will 
exhaust at the l.p. pressure and, after reheating 
in the boilers, this steam will be passed with the 
l.p. steam to supply the main turbines. The 
overall station efficiency when working at these 
conditions will be 32-9 per cent. 

The station will be connected to the 275kV 
supergrid. 


Cross-Channel Power Cable 


THE Central Electricity Generating Board 
has placed a contract worth about £600,000 with 
Associated Electrical Industries, Ltd., and 
British Insulated Callender’s Cables, Ltd., for 
cables to be used for the cross-Channel power 
link between England and France. The contract 
covers the English shore section and one-half of 
the Channel connection. The remainder will be 
made by French cablemaking companies working 
on behalf of Electricité de France. Two similar 
15 mile lengths of single-core submarine cable 


will be used for the “‘ go and return ”’ circuits. 

As the cables must be laid close enough to one 
another to conform with the Minister of Trans- 
port’s requirement that at all times the magnetic 
compass deflection caused by the cables does not 
exceed 2 deg. at the sea surface, speciai techniques 
have been devised for laying both cables simul- 
taneously. The Generating Board’s collier, the 
motor-ship ‘“‘ Dame Caroline Haslett,’ has 
already been used for cable-laying trials, and 
will be also used for the actual cable-laying 
operation due to take place in the summer of 
1961. 

The connection between the 275kV supergrid 
in this country and the 225kV French network 
will be by a d.c. circuit of l6OMW, with a 20 per 
cent overload for isolated periods of thirty 
minutes. The d.c. transmission will operate at 
200kV between poles, with its centre point 
earthed, and the cables will be insulated for a 
nominal voltage of 100kV to earth. The normal 
full load current will be 800A. When complete, 
this submarine circuit will carry the heaviest d.c. 
load ever transmitted under water. 

The Channel connection will consist of two 
30-mile submarine cables routed between a 
point near Dungeness, Kent, and Le Portel, a 
suburb of Boulogne, with 3-mile to 4-mile sections 
of land cable at each end. Converter stations 
able to rectify from alternating current to direct 
current and invert from direct current to alter- 
nating current are to be sited at Lydd, in Kent— 
where connection will be made to the British 
grid system through a 275V line to Canterbury— 
and at Echinghen near Boulogne. The d.c. 
circuit will go via underground cable from Lydd 
to a link-house at Dungeness. The circuit will 
also join the French 225kV grid system by 
underground cable from the coast, at Le Portel, 
to the converter station at Echinghen. The 
depth of the Channel over the British half of the 
route reaches a maximum of 20 fathoms, while 
the maximum in the French half is about 30 
fathoms. 

The cables themselves, as developed success- 
fully from the sea trials, are of the impregnated 
paper insulated solid type. The submarine cable 
conductor is of 0-525 square inch in cross 
section and consists of stranded copper wire 
lapped with an electrostatic screen. The solid 
type impregnated paper insulation, also lapped 
externally with an electrostatic screen, is sheathed 
with lead alloy ‘‘ E”’ which is protected against 
corrosion by vulcanised rubber tapes. Armour- 
ing is provided by a single layer of 0-232in 
galvanised steel wires with appropriate beddings 
and servings. The cables weigh about 39 lb per 
yard in air and about 28 lb per yard in sea-water. 

Anti-twist tapes will be applied over the lead 
sheath and under the anti-corrosion protection, 
these tapes being necessary to ensure that the 
cable is not damaged under the excessive ten- 
sions that may be required to lift the cable out 
of the sand on the sea bed during recovery 
after a possible fault. The design stress of these 
cables is about 150kV per centimetre at ambient 
temperature. 


The inferior heat dissipating properties of the 
soil compared with those of the sea necessitate 
using a larger conductor size for the land cable. 
Over sections of the route where the normal type 
of loam is found a conductor size of 0-6 square 
inch will be employed but, in the shingle areas 
which have very poor thermal dissipation proper- 
ties, a 0-925 square inch conductor will be 
necessary. 

The land cable will be similar in design to the 
submarine cable, except that neither anti-twist 
tapes nor submarine anti-corrosion protection 
will be used, and the armour wires will be 
considerably smaller. The section of land 
cable from the link-house will, however, be 
joined to the submarine cable below high water 
mark for thermal reasons, and will therefore 
include anti-corrosion protection and have 
armour wires of the same size. Each country 
will be responsible for its own land section and 
half of the submarine section, from the coast 


to mid-Channel, where the cables will be joined 
together. 

Work has already begun on the construction 
of the Lydd converter station and by 1961, 
when the manufacture and laying of the sub- 
marine and land cables will have been com- 
pleted, a new reserve of power will be obtainable 
economically in these two countries which are 
great industrial and domestic consumers of 
electricity. 

It is estimated that the cost of manufacturing 
and installing the d.c. cables and associated 
equipment will be about £4,600,000. Against 
this outlay there will be available to Britain at 
times of peak demand the equivalent of generat- 
ing plant capacity which, if it had to be installed, 
would cost some £8,000,000. The cross-Channel 
interconnection is expected to result in net annual 
savings to this country of £250,000. 


Vibratory Hopper 


AN electronic attachment replacing methods 
of mechanical orientation of components has 
been developed for a new vibratory component 
feeding hopper introduced by W. R. Hamilton 
(Plymouth), Ltd., Tavistock, Devon. The hopper 
is operated by a heavy-duty armature, rotation of 
which is adjusted by a lever. The accompanying 
illustration shows the aperture in the side wall 
through which the lever extends, and the thumb 
nut by which it is locked at the desired position. 
In the rare cases where the component feed rate 
is outside the range of the setting lever, further 
control is possible by adjustment of the gap 
between the armature and the pole pieces. 





Electro-mechanical hopper for feeding small compo- 

nents. An electronic attachment can be fitted for 

returning those which are incorrectly orientated on 
reaching the feed point 


Standard bowls of 12in and 18in diameter are 
available, but a variety of shapes and sizes can be 
provided to meet individual needs. 

The electronic orientation attachment operates 
through a sensing block and probe which may be 
clamped to the bowl near the delivery point. 
The block is shaped so that objects travelling in 
the required manner pass over the probe without 
touching it. If a part is reversed, however, it 
depresses the probe into contact with the block 
and completes the input circuit to an electronic 
amplifier. This has the effect of energising a 
solenoid and the component is pushed back 
into the bowl. 


[Reply Card No. E1542] 
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Harlow Town Station 


THE first new station to be built in this country 
specially to serve the needs of a new town was 
officially opened at Harlow, on the Great 
Eastern line! of British Railways, on July 13. 
It replaces the small station, built in the 1840s, 
and known as Burnt Mill. Work was started 
eighteen months ago when the old buildings 
were gradually demolished to make way for the 
new which extend a few hundred yards north. 
The site, which occupies 4 acres, is in low-lying 
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The new station occupies a site of 4 acres. 


The lift towers, two of which may be seen in our 
illustration, are all of reinforced concrete 
construction. The station roofs are covered with 
three-layer felt on timber boarding. 
Simultaneously with the construction of the 
station has gone the installation of a new track 
layout. There are now four lines through the 
station, instead of two ; an up and down main 
line and loops in each direction. The latter can 
be extended to form carriage sidings if required. 
Also on the up track is a siding for dealing with 
parcels, newspapers and similar traffic. The new 





The buildings are dominated by 50ft lift towers as 


shown in the background of this picture 


marshy ground, so that an initial part of the task 
was satisfactory draining. About 300 piles had 
to be driven to carry the new station, some to a 
depth of 25ft. 

The new station is approached by a short 
access road leading directly off the Harlow 
Town’s ring road. Passengers enter through a 
glass-walled concourse, 50ft wide, 40ft deep and 
17ft high, around which are the fully-mechanised 
ticket office, public telephones and _ station 
master’s office. The inquiry and parcels office 
and large parcels yard are on the east side, while 
on the west is storage for 150 bicycles under 
cover. The station is equipped with automatic 
train departure indicators and a public address 
system. The concourse gives access to two island 
platforms by stairways to and from the over- 
bridge, on which are situated the public and staff 
amenities. 

A _ transistorised crystal chronometer, 
the first to be used in the Eastern Region, has 
been installed on the station. It employs 
fifty-three transistors and controls eleven ** slave ” 
clocks, being accurate to within half a second a 
week. The conventional pendulum action is 
replaced by a crystal oscillator, the frequency of 
which is divided to produce an accufate time 
source, to give half-minute impulses. The 
master clock will also be used to control those 
to be installed in the Harlow Mill goods depot, 
1} miles down the line. 

The station is so planned that parcels and 
packages are not handled in areas used by 
Passengers. The entire parcels traffic is con- 
veyed between platforms by three lifts, with 
50ft towers. The overbridge deck is constructed 
of prestressed concrete units which rest on rein- 
orced concrete bearings, cantilevered from the 
lift shafts. This allowed the bridge to be built 
with the minimum interference to trains. The 
concourse roof is supported by a concealed 
framework of prestressed concrete beams canti- 
levered from four pre-stressed columns. Stair- 
cases are of reinforced concrete on load-bearing 
brickwork. The parcels office, cycle store, 
Overbridge roof and platform canopies and 
shelters are steel-framed with timber beams. 


track layout has meant extensive signalling 
alterations. Semaphore signalling is replaced by 
** searchlight ” colour-light signals, controlled by 
a new signalbox at Harlow Mill, which houses 
the route-setting control panel for the whole area. 
The former signalboxes of Burnt Mill and Harlow 
are no longer required. 

A new bridge on the west side of the station 
carries a by-pass road over the railway. It has 
been built by British Railways for the county 
authorities and has enabled the former Burnt 
Mill level crossing to be closed. The architect 
for the new station was Mr. H. H. Powell, 
F.R.I.B.A., Eastern Region of British Railways, 
and the work was carried out under the general 


The BTD-8 crawler tractor 
is powered by a four- 
cylinder diesel engine de- 
signed to develop 60 b.h.p. 
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direction of Mr. A. K. Terris, M.I.C.E., chief 
civil engineer, Eastern Region, the main con- 
tractor being W. and C. French, Ltd. The 
construction of the new station has been under- 
taken at the same time as work necessary for the 
introduction, in November, of the electric train 


services between Bishops Stortford and Liverpool 
Street. 


Control For Pneumatic Rams 


THERE has been announced by _ MT.A.L. 
Numatics, Ltd., Leighton Buzzard, Bedfordshire, 
a system of controlling a double-acting pneu- 
matic ram that allows it to be inched through its 
travel. The two ends of the cylinder are con- 
nected to a valve of the ** 34 ” series, so that both 
ends are normally open to supply pressure, but 
either one can be switched to exhaust. The valve 
is self-centred by air pressure, and hence can be 
controlled by subsidiary air valves, but solenoid 
operation is optional; an advantage of using air 
operation only is that, by feeding the self- 
centring volumes from upstream of the non- 
return valves, the control circuit can be arranged 
to become inoperative if the air supply fails, so 
that the ram is in effect locked. 

[Reply Card No. E1552] 


60 H.P. Crawler Tractor 


AT the recent Royal Show at Cambridge, the 
first production model of a new crawler tractor 
was exhibited by International Harvester Com- 
pany of Great Britain, Ltd., 259, City Road, 
London, E.C.1. The tractor, which is illustrated 
herewith, is designated BTD-8 (80 series). It is 
fitted with an ‘‘ International’ four-cylinder 
diesel engine, designed to develop 60 b.h.p. at a 
governed speed of 1600 r.p.m., the maximum 
torque being 225 Ib ft at 1100 r.p.m. As with 
other International engines, there is electric 
* glowplug’”’ starting. A choice of two trans- 
missions is offered, one with five forward and 
one reverse speeds and the other permitting four 
forward and two reverse speeds. The five 
forward speed arrangement gives a _ range 
between 1-8 and 5-4 m.p.h. The width of the 
standard track shoes (there are thirty-one on 
each side) is 14in, the length of track on the 
ground being 5ft 34in. Some new features in the 
transmission, according to the makers, include 
the use of 30 deg. angled spiral bevel gears to 
give extra mesh and a flexible coupling in the 
drive line which absorbs shock loads from the 
track sprockets. The 10jin diameter multi-plate 
steering clutches have sintered-metal facings. The 
comfort of the operator has not been overlooked 
in designing the tractor; there is adequate leg 
room and the high-backed seat is adjustable to 
four positions. The drawbar pull is calculated at 
11,000 lb in first gear. 

(Reply Card No. E1553] 
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Advanced Data Processing 


BASED on experience accumulated since 1947 
from previous computers in the “ Leo ” series, a 
new data processing system known as ** Leo III” 
is under construction by Leo Computers, Ltd., 
Hartree House, Queensway, London, W.2. This 
all-transistor computer in its prototype form was 
inspected last week at the company’s Acton 
factory. It is built up with printed circuit 
packages as seen in one of the accompanying 
illustrations and embodies as a salient feature the 
principle of microprogramming, whereby a 
mathematical operation involving numerous 
steps may be initiated by a single programme 
instruction to one of the magnetic core planes 
(iilustrated) forming the microprogramme con- 
trol. For each action that is available to the 
programmer there is one such plane, and the 
computer carries out, step by step, a series of 
elementary operations indicated by the plane. 

In order to allow full advantage to be taken of 
the space-saving made possible by transistor 
circuits and magnetic core storage, the circulation 
of cooling air is fan-assisted and in consequence 
the circuit packages can be closely packed in 
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Circuit packages in position in computer cabinet 


the cabinets. Each unit has its own transistor 
stabilised power supply in the base, and above 
this is the fan ventilating unit with air filtering 
screen incorporated in the front panel. No 
external ventilation ducting is required. The 
electronic circuits are housed in standard cabinets 
6ft 6in high by 2ft deep by 2ft 6in wide. These 
may be disposed as required by site conditions. 

The main storage is in basic units of 1000 or 
4096 words, with a complete cycle time of 14 
microseconds via an access control unit with 
automatic priority circuits. Buffer stores for 
input and output information are incorporated 


in the main store. The system will work in a 
wide range of units and no programmed con- 
version of numbers from one form to another is 
needed when information is read in or the results 
recorded. Input and output devices are linked 
to the main computer through ‘ assemblers,” 
each in its own cabinet or cabinets. An input 
assembler transforms the information read from 
a particular device from the mode in which it 
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Magnetic core plane for computer microprogramming 
control 


works into the mode in which the main computer 
works. Similarly, results sent out to an output 
device are transformed from the mode of the 
computer to that of the device. Thus, when a 
new input or output device is required to be 
linked to the computer, the only change involved 
is the introduction or substitution of the appro- 
priate assembler. 

There is a facility enabling several programmes 
to be interleaved under the control of a master 
programme which allots priorities and relieves 
the programmer of the need for considering inter- 
leaving when writing his programmes. The 
single-level store is a further contribution to easy 
programming. The arithmetic unit, operating in 
the parallel mode, is some eight to ten times 
faster than the one in “ Leo II.”’ Three displays 
are provided to assist operators, comprising a 
large digital display indicating the nature of a 
programme stoppage, a print-out of action 
required, and a monitor tube for examining any 
section of the store. 

A high-speed printer available as an output 
medium embodies a printing drum and electro- 
nically timed hammers which strike the paper at 
the appropriate instant to make the impression 
by means of a printing ribbon between the paper 
and the drum. 

[Reply Card No. E1561] 


Standard Signal Generator 


Crarity of indication and convenience for the 
operator are qualities to which particular 
attention has been given in designing the TF144H 
standard signal generator of Marconi Instru- 
ments, Ltd., St. Albans, Herts. The instrument 
is intended for the standard measurements and 
tests on receivers in the m.f., h.f. and lower v.h.f, 
bands, covering the range from 10kc/s to 
72 Mc/s. Amplitude modulation can be applied 
to the carrier at any depth up to 80 per cent from 
an internal or external source. The large main 
tuning dial seen in the illustration carries a 
separate scale for each of the twelve switch- 
selected bands. Frequency cover of a band is 
rather more than 2:1. The reading discrimination 
on this dial is such that a 2 per cent frequency 
change on any band occupies more than a Hin of 
scale length. The instrument is also fitted with 
an electrically-coupled incremental frequency 
control calibrated directly in per cent frequency 
change. This control covers | per cent and has a 
travel of 315 deg. With it, frequency changes of 
0-01 per cent can easily be discriminated. Full 
use of this characteristic is possible, because the 
instrument has a good frequency stability 
(0-002 per cent in a ten-minute interval after 
warm-up). 

The signal generator has a built-in crystal 
calibrator with two crystal frequencies, 400 
kc/s and 2 Mc/s, automatically selected by the 





Signal generator for standard tests on receivers for 
m.f., h.f. and the lower v.h.f. bands 


band-change switch. Output level is variable 
over the range of 21V to 2V by means of coarse 
and fine resistive step attenuators calibrated in 
voltage and decibels. A plug-on 20 dB pad is 
supplied to extend the output range down to 
0-2uV. 

The output impedance is 50 ohms with a 
voltage standing wave ratio better than 1-2: I. 
A matching pad for 75 ohm output impedance 
and a composite dummy aerial and d.c. isolating 
unit are available as accessories. Monitoring of 
modulation is effected by a thermocouple meter 
in conjunction with a calibrated potentiometer. 
The instrument is intended primarily for a.c. 
mains operation, but provision is also made for 
the use of external batteries. It can, if desired, 
be removed from its case and mounted in 4 
standard 19in rack, the panel being ready drilled 
for rack mounting. 

[Reply Card No. E1562] 


Direct Reduction of Iron Ore 


Comp-ete plants using the R-N process for the 
direct reduction of iron ore and the production 
of briquettes of a very high iron content are to 
be built by Head Wrightson and Co. Ltd., under 
an arrangement made with the R-N Corpora- 
tion, of New York. The layout, design an 
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supply of these plants will be undertaken by 
Head Wrightson Minerals Engineering Limited, 
Sheffield, and a considerable proportion of the 
equipment will be manufactured in the works of 
other Head Wrightson subsidiary companies on 
Tees-side. 

It is stated that the R-N process, so called 
from the initials of the two companies which have 
combined to develop it — Republic Steel Corpo- 
ration and National Lead Co.—is able to deal 
effectively with a wide variety of iron ores. It is 
essentially a simple process. Iron ore is reduced 
by being heated with a suitable form of solid 
carbon in a rotary kiln under carefully controlled 
conditions, and a high grade iron is subsequently 
extracted from the kiln product and _ finally 
delivered as briquettes of convenient size and 
properties for use in a variety of steelmaking 
processes. Our illustration shows the rotary 
kiln at the R-N pilot plant in Alabama, U.S.A. 
Since the R-N process is not dependent upon the 
availability of a supply of coking coal, it will be 
especially applicable in those countries where 
iron ore is found but such coking coal is not 
available. The iron produced can be fed 
directly into electric or open hearth furnaces. 


Expulsion Fuse-Switch Certified for 
150MVA at 11kV 


A CONSIDERABLE increase in the interrupting 
capacity of the D-type expulsion fuse-switch 
made by Johnson and Phillips, Ltd., Charlton, 
London, S.E.7, has resulted from a research 
and testing programme carried out during the 
past year. This equipment, widely used for the 
protection of overhead distribution systems, to 
interrupt faults up to IOOMVA, has now been 
uprated and certified for a three-phase breaking 
capacity of ISOMVA at IIkV. 

It may be recalled that the original fuse was 
designed in 1934, when there was no clear indi- 
cation of what interrupting capacity meant, 
and interrupting capacity of SOMVA_ was 
assigned to it. After an initial series of tests, 
however, interruption of 1OOMVA was obtained 
but without the reliability associated with 
circuit breakers. During the recent intensive 
research and study of the whole phenomena of 
are-control, comparatively minor changes in 
design enabled an _ interrupting capacity of 
ISOMVA at II1kV to be obtained with complete 
reliability. 

The new fuse-switch units are available with 
an interrupting capacity of ISOMVA for a 
Voltage rate of 11kV, as follows : Type D Mark I 
with 22kV porcelain insulators providing a high 
level of line insulation for ordinary purposes 
and Type D Mark II with 62kV_ porcelain 
insulators for use where an extra high level of 
line insulation is required. 

Briefly, either of these units offers a com- 
Ination of air-break-switch and expulsion fuse : 


ore by the R-N process in 
Alabama 


as a fuse it is designed to provide an economic 
form of protection ; as a switch it can be used 
for normal disconnection, being operated from 
ground level by means of a collapsible pole. It 
is fully tested and certified in accordance with 
B.S.2692 : 1956 for operation at all current 
values up to 8000A at 11kV. 

Each unit is designed for easy installation with 
single bolt fixing through a fuse mounting which 
consists of a galvanised malleable iron base to 
which the upper and lower parts of the fixed 
portion of the switch are fitted. The fuse link 
tube is a synthetic resin bonded paper tube which 
is open at both ends to facilitate the rapid dissi- 
pation of pressure at all current values ; it has 
fittings consisting of a latch-in trigger assembly 
and contact at the upper end and a trunnion 
bearing and contact at the lower. Both upper 
and lower parts of the switch are fitted with 
brush type phosphor bronze contacts which 
provide a positive high-pressure multi-line con- 
nection, and current carrying is entirely indepen- 
dent of the trunnions, bearings and trigger. 

The fuse element is carried inside the link 
tube and holds the switch in its latched position 
while the element is intact. In the accompany- 
ing illustration the latch can be seen attached to 





" Fuse-switch for 1SOMVA at 11kV in 
the closed position 


the fuse element at the upper end of the tube. 
When the fuse blows the latch-in trigger is 
released and allows the switch to swing down 
under gravity, to the isolated position, where 
it provides an unmistakable indication of an 
interruption in the supply. 


Pilot plant for reduction of 
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Tests in accordance with B.S.2692 were made 
at the C.E.S.1. Laboratories, Milan, on a three- 
phase circuit consisting of two expulsion fuse 
switches with a short-circuiting link in the third 
phase to ensure that the recovery voltage across 
each phase was not less than the line-to-line 
voltage. As a result of these tests the fuse 
switch has been fully certified, by the C.E.S.I. 
Laboratories, for a breaking capacity of ISOMVA 
at 1IkV. 

During these tests a series of frames taken on a 
high-speed film camera showed : first, expulsion 
of gas, signifying the melting of the fuse elements, 
one at 0-0007 second and the other at 0-002 
second after application of short circuit ; 
secondly, dispersal of gas and circuit open at 
0-014 second; and, thirdly, the fuse carrier 
starting to swing down, to indicate a blown fuse, 
after 0-017 second. 

[Reply Card No. E1571] 


Lubricant Flow Indicators 


MACHINES lubricated on the total loss system 
require some reliable indication of the flow of 
rather small quantities of fluid; this is often 
achieved by including sight glasses in the indivi- 
dual lubricant lines. Sight glasses, however, 
often fail to give clear indications with highly 
detergent oils, and in fact none has been fitted on 
Free Piston gas generators, which invariably use 
heavy-duty lubricants for the power cylinders. 
There has therefore been developed by Alan 
Muntz and Co., Ltd., a new design of flow 
indicator in which the instantaneous rate of flow 
is shown by the position of a ball in a transparent 
tapered tube. Since the new indicator contains 
no liquid other than the oil passing through, 
contamination cannot occur and fitting is easy. 
Each tube must, of course, be installed vertically. 

The Muntz Direct Flow Indicator is available 
in three forms. That illustrated is the ** replace- 
ment’? indicator, which can be _ substituted 
immediately for existing sight glasses if they are 

tin by 1'/,sin o.d., 4in by lin o.d., or 44in by 


Direct-flow indicator 
to replace existing 
‘sight glasses 








**/.,in o.d.; this version responds to oil flows 
between 0-1 and 2-0 cubic centimetres per 
minute. 

The standard single indicator consists of the 
transparent unit mounted in a_ brass body, 
sin A.F., with male fin B.S.P. ends, one long 
enough to clamp through a */,¢in thick panel, 
designed to accept ** Simplifix * couplings. This 
indicator handles flows from 0-2 to 4-0 cubic 
centimetres per minute. 

The standard indicator is also available 
mounted on a panel carrying twenty-eight or, to 
special order, other numbers of units. 

[Reply Card No. E1572] 
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Card reader and punch, computer unit and printer of business computing system, with supplementary 
magnetic tape storage at rear 


Business Data Processing System 


STYLING to suit current taste in office furnish- 
ing is evident in the various units of the IBM 
1401 data processing system demonstrated on 
July 11 by IBM United Kingdom, Ltd., 101, 
Wigmore Street, London, W.1. The basic com- 
ponents comprise a card reader (with card 
punch), processing unit and line printer, to- 
gether requiring a floor space of about 300 
square feet. Storage in the processing unit is 
by means of magnetic cores in blocks of 4000 
or 2000 locations, enabling up to 10,000 locations 
to be accommodated. Supplementary storage 
may be provided by up to six external magnetic 
tape units, as seen in the illustration. The pro- 
cessing unit is fully transistorised. Built-in fans 
provide a small flow of cooling air which enters 
through a grille at the bottom of the cabinet 
and is exhausted through a mesh screen at the 
top. The printed circuit boards are carried in 
hinged “ gates’? which drop forward when 
access to the interior is required. 

Output printing takes place in a new design 
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Chain of type faces for computer high-speed printer 


of printer in which the type heads (with upper 
case letters and numerals) form a chain as seen 
in the second illustration, comprising five sets 
of forty-eight characters. The heads move 
across the paper behind a printing ribbon at a 
speed of 90in per second and a series of hammers 
is operated through electronic timing circuits 
as each character reaches the required position. 
A graduated dial enables the impression to be 
adjusted according to the thickness of paper 
and density of printing desired. _ Movement 
of the paper through the printer is controlled 
by a puncher tape, and takes place at a speed 
of 33in per second or more when “ skipping ” 
lines on which no printing is necessary. Printing 
instructions are checked back with the store 
in the’ arithmetic unit before the impression is 
made. A simple code in the punched cards 
instructs the printer to print a delivery address 
in addition to the address of the invoice when 
these are different. Instructions may also 
include coding for the calculation and printing 
of three levels of discount. The printer accepts 
stationery from 34in wide to approximately 18in 
wide and prints up to 132 characters in a line. 

Input cards are read by the card read punch 
at 800 per minute, and the same unit will provide 
a punched card output at 250 per minute. The 
rate of transfer from the external magnetic tape 
units into the system is 62,500 characters a 
second. 

[Reply Card No. E1581] 


Farm Machinery Finishes 


A RANGE of finishes designed specifically for 
agricultural and horticultural machinery has been 
introduced by Cellon Ltd., Kingston upon 
Thames, Surrey. It is known as the “ Cerrux 
95” range and includes air-drying gloss enamels 
for application by spray or brush, hot spray and 
airless spray ; an air drying red oxide primer ; 
low bake stoving gloss enamel ; a high flash etch 
primer, and various thinners. In recent years, 
much more attention has been given to the 
standard of finish of farm machinery, the big 
majority of which is worked—and sometimes 
still left standing!—in all kinds of weather 
conditions. This factor, it is claimed, has been 
given special consideration in the development 
of these ‘‘ Cerrux’’ enamels. Other important 
factors such as abrasion resistance, and _ re- 
sistance to alkali and other chemicals, have been 
taken into account, as was also the need for 
retaining a bright appearance without colour 
change in a variety of climatic conditions. 

In the production of these enamels, a good 
deal of laboratory work has been involved. We 
attended recently a testing and applications 


demonstration, the tests including those for 
weathering and humidity, abrasion resistance, 
impact and scratch resistance and chemical 
resistance. The company is continuing its 
development work on a Cerrux “ Star” range 
which it describes as an ultra-resistant machinery 
finish incorporating cold cure coatings based on 
some new resins. 
[Reply Card No. E1582] 


Proposed International Conference 
on Road Research 


DELEGATES from thirteen member and asso- 
ciated countries of the O.E.E.C. have recom- 
mended that an international body should be 
set up to foster road safety research. This was 
the major decision taken at a four-day inter- 
national meeting, which ended last week, at the 
Road Research Laboratory at Langley, Bucks. 
It is suggested that the international body should 
be responsible for co-ordinating the research 
effort of the various countries concerned ; 
should foster the exchange of road research 
information ; and should recommend new 
researches on problems whose solution requires 
or would profit from international co-operation. 

Sir William Glanville, who was chairman of 
the meeting, stressed the need for closer inter- 
national co-operation in road research. He 
pointed out that there already existed a number 
of broadly based international organisations 
responsible for the discussion of road safety in 
the wide sense. The new body would work in 
close co-operation with them, but would be 
concerned with research. The meeting discussed 
a number of research projects which would 
benefit from international co-operation. Exam- 
ples quoted are: (1) The priority rules for 
vehicles meeting at intersections ; (2) Other 
aspects of road user behaviour, such as where 
pedestrians cross the road, and the care they 
take before doing so ; (3) Road furniture (lamp 
standards, sign posts), kerbs, &c.; (4) The 
comparison of the results of accident investi- 
gation teams in various countries ; (5) The 
examination of accident data on the effectiveness 
of seat belts and harnesses, and similar infor- 
mation on helmets for motor cyclists ; (6) The 
study of the effects of speed limits on acci- 
dents, particularly in towns ; and (7) The study 
of the effect of alcohol and drugs. 


Launches and Trial Trips 


Amoria, oil tanker ; built by Smith’s Dock Com- 
pany, Ltd., for Shell Tankers, Ltd.; length between 
perpendiculars 530ft, breadth moulded 69ft 3in, 
depth 39ft, draught 29ft 10in, deadweight 18,062 tons, 
service speed 144 knots ; thirty-three cargo oil tanks, 
one cargo pump room; four 400 tons per hour 
turbine-driven centrifugal cargo pumps, two 200 tons 
per hour vertical duplex stripping pumps ; two 400kW 
diesel-driven alternators and one 100kW steam- 
driven alternator ; Hawthorn-Doxford, single-acting, 
two-stroke, supercharged oil engine, six cylinders of 
650mm bore, 7500 b.h.p. at 112 r.p.m., 14.5 knots. 
Trial, May. 


BritisH GULL, oil tanker; built at Govan by 
Harland and Wolff, Ltd., for the B.P. Tanker Com- 
pany, Ltd.; length between perpendiculars 495ft, 
breadth moulded 69ft, depth moulded 37ft, dead- 
weight 15,300 tons (summer draught), 13,700 tons 
(service draught), twenty-seven cargo oil compart- 
ments, two cargo pump rooms ; two 250kW diesel- 
driven generators and one 75kW_ steam-driven 
generator ; Harland and Wolff single-acting, two- 
stroke opposed-piston oil engine, bore 750mm by 
2000mm combined stroke, 112 r.p.m. Trial, April 29. 


WESTBURN, cargo liner ; built by the Burntisland 
Shipbuilding Company, Ltd., for the Alexander Ship- 
ping Company, Ltd.; length between perpendiculars 
430ft, breadth moulded 61ft 9in, depth moulded to 
upper deck 38ft 3in, load draught 28ft 10in, dead- 
weight 11,900 tons; five holds, one 50-ton, six 
124-ton and eight 5-ton derricks ; three 200kW 
diesel-driven generators ; Hawthorn-Doxford, two- 
cycle, opposed-piston oil engine, 5500 b.h.p. at 
115 r.p.m. Launch, May 11. 
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Iron and Steel 


Iron and steel production in June was 
affected by the Whitsun holiday. Pig iron 
output averaged 295,200 tons a week, com- 
pared with 299,100 tons in May, and steel 
output was running at 466,400 tons a week, 
compared with 475,400 tons a week in May 
and 388,500 tons a week in June last year. 
The Iron and Steel Board says that calcula- 
tions have been made to correct steel pro- 
duction rates for interruptions caused by the 
Easter and Whitsun holidays and other 
seasonal influences. These corrected figures, 
the Board explains, show that steel output 
maintained a moderate rate of advance 
during the first half of this year after the 
substantial rise during 1959. The June figure 
indicates that steel production recovered 
from the temporary set-back in May which 
resulted partly from the bunching of repairs 
at steel making furnaces and partly from an 
interruption in the flow of pig iron during the 
relining of blast furnaces at integrated plants. 
It can be added that steel production in the 
first half of this year amounted to 12,390,000 
tons and was in line with the total expected 
for the year as a whole, which has been put 
at 24,300,000 tons. 

The estimated demand for steel for the 
whole of this year is 26,000,000 tons, a 
figure which includes an addition to stocks of 
1,200,000 tons. The Board says that credit 
restrictions introduced. by the Government 
have not so far made any noticeable impact 
on the home usage of steel or on the tendency 
which has been evident since last Autumn 
for users to rebuild their stocks. Moreover, 
the substantial order books which exist for 
most steel products suggest that there is not 
likely to be any early effect on steel produc- 
tion. This year’s estimates include a pro- 
vision for exports of 4,400,000 ingot tons. 
Exports in the first five months of this year 
were at this rate and, according to the 
Board, “ give grounds for expecting that the 
estimated total for the year will be reached.” 
The high rate of exports this year has resulted 
mainly from increasing trade in plates, heavy 
sections and tinplate. Exports of plates and 
heavy sections have been at a rate more than 
twice the 1957 figure and tinplate has shown 
a gain approaching 40 per cent. 


Coal Mining Hours 


_ Last week, the National Reference 
Tribunal for the Coal Mining Industry issued 
its award on the claim by the National 
Union of Mineworkers for a seven-hour day 
(plus one winding time) for underground 
Workers and for a forty-hour week (including 
meal times) for surface workers. The 
Tribunal has awarded that underground 
hours should be reduced by one hour a week 
and leaves it to the National Coal Board and 
the union to agree on the best arrangement 
to give effect to that reduction. The Tribunal 

as rejected the union’s claim to make the 
lours of surface workers inclusive of meal 
umes, but has awarded that the maximum 
hours of those workers should also be 
reduced by one hour a week. The Tribunal 
has stipulated that the award should come 
Into operation on such date between five and 
seven months from July 8, 1960 as the 
National Coal Board and the National 
Union of Mineworkers may agree. 


The present working hours in the coal 
mining industry are 74 hours a day under- 
ground (plus one winding time) and 424 
hours a week (excluding meal times) on the 
surface. One winding time is the time taken 
to ride a complete shift of men up or down 
the colliery shaft and its average length, for 
the whole country, is twenty-seven minutes. 


Wages and Hours of Work 
Up-to-date particulars about mini- 
mum or standard rates of wages and of the 
length of the normal working week in more 
than 200 industries and services in the 
United Kingdom are given in the fourteenth 


edition of Time Rates of Wages and Hours of 


Work, compiled by the Ministry of Labour, 
which has just been published (H.M. 
Stationery Office, price 16s.) This new 
edition, which revises the 1959 volume, has 
nearly 300 tables ; they give summaries of 
the main provisions of voluntary collective 
agreements between organisations of employ- 
ers and workpeople, or made by Joint 
Industrial Councils or other similar bodies, 
and of a number of Statutory Orders under 
the Wages Councils Acts. In addition to 
current time rates of wages and hours of work 
the tables give particulars, where available, 
of the basic rates for piece workers, additional 
rates for shift and night workers, and of 
arrangements, if any, for a guaranteed 
weekly wage or period of employment. Such 
advance information as was available at the 
time of going to press about reductions in the 
normal working week to operate from future 
dates is also included. Three appendices 
contain details of rates of wages for young 
workers in a selection of industries, and of 
overtime rates of pay, and of arrangements 
for paid holidays in the industries and services 
included in the main tables. 


Pneumoconiosis Survey 


Information on pneumoconiosis as it 
occurs in ironfoundries is limited, and it has 
hitherto been difficult to compare and 
correlate the knowledge gained from different 
sources. Moreover, the greater part of the 
known information refers to the experience 
of a relatively small number of the larger 
ironfoundries. In an attempt to gain an 
appreciation of the extent and nature of the 
risk in the smaller ironfoundry, the Council 
of Ironfoundry Associations has carried out 
a survey in forty-four foundries in Scotland, 
the Midlands and N.E. and N.W. England, 
examining altogether 1437 volunteers (about 
88 per cent of their labour force). The results 
obtained have been more reassuring than 
many had feared. However, the Council 
says, they give no ground for complacency, 
but will serve to encourage the industry in 
its efforts to control the dust causing the 
disease. No clinical examinations were 
made because it was feared that these might 
have deterred men from co-operating in the 
survey, and because of the loss of working 
time that would have been involved. This 
must qualify the accuracy of the findings in 
the case of the individual man, since a 
clinical examination is needed for any firm 
diagnosis of pneumoconiosis. However, a 
chest radiograph and details of occupation 
and health histories were taken in respect of 
each man. These details, when taken 





together, have allowed general conclusions to 
be drawn, bearing in mind that an abnormal 
pattern on the radiograph of a worker 
exposed for years to the inhalation of dust 
during work is likely to be produced by 
retention of dust in the lungs, probably asso- 
ciated with the formation of fibrosis or 
scar tissue. 

As a result of the examinations, 1338 men 
were informed that their radiograph showed 
no significant abnormality ; sixty-eight men 
were advised to consult their doctors on the 
grounds that their radiographs and other 
information supplied by them, appeared to 
indicate an occupational chest condition 
warranting further examination. Of the 
1437 radiographs taken, forty-one (2-9 
per cent) showed lung changes suggesting 
marked dust retention, 282 (19-6 per cent) 
showed changes suggesting moderate dust 
retention and 747 (52 per cent) showed 
changes suggesting slight dust retention. 
Evidence was found, however, that the 
factor of age was of no less importance 
than length of exposure to occupational dust 
when assessing the causative factors of 
X-ray change. 


Youth Employment and Further Education 


The second volume of the Crowther 
report (“* 15 to 18”) has just been published 
by the Central Advisory Council on Educa- 
tion (H.M. Stationery Office, price 8s. 6d.). 
It sets out the findings of three surveys, made 
between 1956 and 1958, dealing with adol- 
escents and young workers. Particulars were 
obtained about 30,000 young people, the 
majority of them men, all of whom had 
left school. 

One part of the report deals with what 
is described as a social survey. This survey 
indicates the importance of home background 
in the pursuit of a career. It shows, for 
example, that 45 per cent of boys and 40 
per cent of girls who had attended selective 
schools and who came from the homes of 
professional and managerial people pro- 
ceeded either to full-time education or pro- 
fessional employment. For the boys and 
girls from the same kinds of school whose 
parents were in non-skilled employment, the 
figures were only 17 per cent for boys and 
21 per cent for girls. The report adds that 
“the proportion of boys and girls going 
into full-time education or professional 
work from the modern school was almost 
negligible.” 

Another section of the report sets out 
the findings of a “* technical courses survey * 
which was made between 1956 and 1958. 
From this survey it has been deduced that 
about one in four of young men initially 
enrolled for a National Certificate course 
attains his Ordinary National Certificate, 
and that about one in ten reaches the level 
of the Higher National Certificate. The 
report says that, among other matters, this 
survey has revealed the handicaps to which 
the boy without day release is subjected ; 
the likelihood of his achieving a Higher 
National Certificate is shown as about half 
that of other students. Furthermore, the 


survey gives strong grounds for supposing 
that the boy starting on his course with a 
good G.C.E. qualification is appreciably the 
more likely to succeed. 
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Appointments 


GENERAL Sik GEORGE ERSKINE has been appointed 
a director of Securicor, Ltd. 

Dr. T. F. West has been appointed editor of 
Chemistry and Industry, the weekly news organ of the 
Society of Chemical Industry. 

Mr. W. A. Cusins has been appointed export 
sales manager and Mr. B. Noble home sales manager 
of Belliss and Morcom, Ltd. 

Mr. KeitH Hicains has been appointed publicity 
officer and Mr. Peter Jarvis public relations assistant 
of Coventry Climax Engines, Ltd. 

Dr. GorpDon D. Rosen has been appointed general 
manager of International Protein Products, Ltd., a 
= of British Glues and Chemicals, Ltd. 

H. ScHRoepER, M.I.Mech.E., A.M.I.E.E., 
war ne appointed to the board of directors of 
Metal Industries, Ltd. 

Mr. G. R. SHOTTON, managing director of Shotton 
Brothers, Ltd., has been elected president of the 
Institute of British Foundrymen for the year 1960-61. 

MARCONI’S WIRELESS TELEGRAPH COMPANY, Ltd., 
has announced that Mr. G. D. Speake has been 
appointed deputy chief of research at Marconi’s 
research and development laboratories, Great 
Baddow, near Chelmsford, Essex. 

TuBE INVESTMENTS, Ltd., states that Mr. W. W. 
Hackett has accepted an invitation to become the 
first President of Accles and Pollack, Ltd. He has 
just retired from the chairmanship of the latter 
company, with which he has served for sixty-one years. 

HEAD WRIGHTSON AND Co., Ltd., announces the 
appointment of the following general managers 
among its subsidiary companies: Mr. W. H. 
Adams, Head Wrightson Iron and Steel Works 
Engineering, Ltd.; Mr. J. D. Eccles, Head Wrightson 
Steel Foundries, Ltd.; Mr. G. W. Wilson, the Cupola 
Mining and Milling Company, Ltd. 

THE MARCONI INTERNATIONAL MARINE COMMUNI- 
CATION ComPANY, Ltd., has announced the following 
appointments: Mr. R. C. Older, buildings and 
transport manager ; Mr. L. A. Hooper, personnel 
and training manager ; Mr. F. E. Ash, marine staff 
recruitment and welfare superintendent ; Mr. G. 
Nash, technical information branch manager. 

Mr. E. CoverDALE, chairman and joint managing 
director, and Mr. P. Coverdale, joint managing 
director, of Permoglaze Holdings, Ltd., have joined 
the board of Blundell, Spence and Co., Ltd. Mr. 
E. B. Calvert, chairman and managing director of the 
latter company, and Mr. A. F. Bacon, executive 
director, have been appointed directors of Permoglaze 
Holdings, Ltd., and Permoglaze, Ltd. 

BRITISH TRANSPORT COMMISSION announces that 
Mr. G. R. Hayes has become assistant secretary of 
British Road Services. Mr. P. S. Rae-Scott has 
been appointed commercial manager B.R.S. (Con- 
tracts), Ltd., following the appointment of Mr. 
A. J. Pragnell to the post of divisional traffic officer 
B.R.S. (Pickfords), Ltd. Mr. E. Froggatt has been 
appointed assistant divisional manager, South 
Eastern Division, B.R.S., and has been succeeded as 
district manager, West Yorkshire District by Mr. H. 
Cliff. Mr. W. Partington has been appointed to the 
new Pickfords post of assistant heavy haulage 
manager (northern) and has been succeeded as 
north-eastern area manager by Mr. E. G. Milne. 
Mr. S. B. Bowskill has been appointed Midland 
area manager of Pickfords heavy haulage organisation. 


Business Announcements 


Mr. C. W. ALLIN has resigned from the boards of 
Redler Industries, Ltd., and its subsidiaries. 

PANTHER CEILINGS Ltd., has been acquired by 
Ayrshire Dockyard Company, Ltd., a member of 
the Lithgow group of companies. 

SprrAx-Sarco, Ltd., Cheltenham, has moved its 
London office to 41, Curzon Street, W.1 (telephone, 
Grosvenor 1671-2). 

THe L. S. Starretr Company, Ltd., has been 
established at Jedburgh, Scotland, as a subsidiary of 
the American Starrett Company, manufacturing tools 
and measuring instruments. 


Dowty HypraAuLic UNits, Ltd., has completed 


licence arrangements with Berry Hydraulics, 
Mississippi, and Malcolm Moore Industries, Ltd., 
Melbourne. 


C. C. WAKEFIELD, Ltd., states that, from August 2, 
its title is to be Castrol, Ltd. The company also 
announces that the recently-acquired subsidiary De- 
Corrosion Services (Norwest), Ltd., is to be known 
as Metal Cleaning, Ltd. 





David BROwWN-FooTE Gears, Ltd., has been 
formed in Toronto to take over the sales and distri- 
bution in Canada of gear transmissions and chain 
products manufactured by the David Brown Corpora- 
tion. Huddersfield, and Foote Brothers Gear and 
Machine Corporation, Chicago. In addition, the 
latter company has taken over the gear division of 
David Brown Inc., San Leandro, California, and will 
be responsible for the sales and distribution of David 
Brown gear products in Western U.S.A 


BristOL AiRCRAFT, Ltd., Filton House, Bristol, 
announces that its aircraft sales and service depart- 
ments have been amalgamated. The following 
organisational changes have also been announced : 
Mr. Walter F. Gibb, chief test pilot, has been 
appointed sales and service manager, aircraft ; Mr. 
Roger White-Smith, sales manager, has become 
deputy sales and service manager, aircraft ; Mr. 
Godfrey Auty, deputy chief test pilot, has succeeded 
Mr. Gibb as chief test pilot. Mr. J. C. Harrington, 
service manager, aircraft, is relinquishing his appoint- 
ment with the company at the end of the current 
month. 


E.M.I. ELectronics, Ltd., Hayes, Middlesex, and 
the Swedish SAAB ArrRcRAFT COMPANY have signed 
an agreement for technical and commercial co-opera- 
tion. SAAB is to sell E.M.I.’s equipment in the 
industrial, automation, broadcasting, instrument and 
special tube fields throughout Sweden, Norway and 
Denmark through its sales organisation SAAB 
Electronics, Stockholm. E.M.I. Electronics is to 
market SAAB products in the British Commonwealth 
and other countries. The two companies have agreed 
to exchange technical information and licences in the 
future. 

S. SmitH AND Sons (ENGLAND), Ltd., has 
announced the formation of a new division to 
integrate its business in industrial products, which 
have hitherto been made or marketed by the follow- 
ing subsidiaries: Smiths Industrial Instruments, 
Ltd.; Kelvin and Hughes (Industrial), Ltd.; and 
David Harcourt, Ltd. The assets and undertakings 
of these three companies will be transferred to S. 
Smith and Sons (England), Ltd., with effect from 
midnight July 31. The undertaking so transferred, 
together with the appropriate manufacturing acti- 
vities of S. Smith and Sons (England), Ltd., will then 
comprise, and be formally established as the industrial 
division of S. Smith and Sons (England), Ltd., with 
the trading style, Smiths Industrial Division. Mr. 
W. M. Cann will be general manager of the new 
division. The head office of the new division will be 
at Chronos Works, North Circular Road, London, 
N.W.2. 


Contracts 


HALL, RUSSELL AND Co., Ltd., announces the 
receipt of a contract from ‘the Burnett Steamship 
Company, Ltd., for the construction of a single 
deck bulk cargo vessel of about 7500 tons deadweight. 
The dimensions of the vessel are as follows : length 
between perpendiculars, 383ft ; breadth moulded, 
55ft 6in ; depth moulded, 31ft. Propelling machinery 
will consist of a Sulzer diesel engine of 3840 b.h.p. 


THE GENERAL ELeEcTRIC COMPANY, Ltd., has 
received an order from the British Transport Com- 
mission for sixty-nine sets of electric traction, con- 
trol and auxiliary equipment for 1250 h.p., Type 2, 
diesel-electric locomotives to be built by the Birming- 
ham Railway Carriage and Wagon Company, Ltd. 
The diesel engines will be the Sulzer ** 6LDA28-B,” 
an up-rated version of the 1160 h.p. “* 6LDA28 ” 
fitted in previous Type 2 locomotives in which 
increased output is obtained by a simple inter- 
cooling system using the engine cooling water 
circuit for charge-air cooling. 

A. MONK AND Co., Ltd., has been awarded a 
contract for rebuilding 2 miles of the Great North 
Road (A.1), between Ellington Brook bridge and 
Alconbury in Huntingdonshire. Work will start 
immediately and should be completed by the spring 
of next year. The contract is valued at £194,759 ; 
two carriageways, each 24ft wide, will replace the 
existing single carriageway, which has a number of 
sharp bends and is subject to flooding from the 
Alconbury Brook. The new road will be above 
flood level, and the old road will be left to serve, in 
places, as a lay-by, and for access to farm land. 
The contract forms part of the programme for the 
comprehensive improvement of the Great North 
Road, and will be carried out under the supervision 
of the county surveyor of Huntingdonshire, Mr. R. E. 
C. Dorling. 


THE East ANGLIAN REGIONAL HospiTAL Boarp 
has awarded a _ contract worth approximately 
£250,000 to the Mitchell Construction Company, Ltd., 
of Peterborough, for work in connection with the 
development of the Peterborough and _ District 
Memorial Hospital. The contract covers the con- 
struction of a boiler-house and mortuary block and 
forms Stage 2 of the first phase of the complete 
scheme. The architect to the Board is Guy Aldis, 
A.R.1L.B.A., A.A.Dipl., of Cambridge. 

THE CLEVELAND BRIDGE AND ENGINEERING Com- 
PANY has a Ministry of Transport contract valued at 
£329,216 for the first stage of the scheme to by-pass 
Port Talbot on the London-Fishguard Trunk Road, 
in Glamorgan. The contract covers the widening of 
the existing road between Raglan and Briton Ferry, 
a distance of just over 1 mile, which will be converted 
into a dual 24ft carriageway with 9ft cycle tracks and 
6ft footways. The scheme was designed by Sir 
Owen Williams and Partners, consulting engineers, 
and the work is expected to take about fourteen 
months. 

THE ENGLISH ELECTRIC COMPANY, Ltd., has 
received an order worth about £500,000 for rectifiers 
and transformers for Hindustan Aluminium Corpora- 
tion. The equipment, to be shipped to a new plant 
in the spring of 1961, will supply direct current power 
for aluminium smelting. The plant is in Uttar 
Pradesh State near the Rihand power station, which 
is intended as the main source of electricity for the 
smelting, and contains five English Electric 77,000 
h.p. water turbines. The rectifiers and transformers 
in this new order will be made at the company’s 
Stafford works. The main transformers consist of 
two 60MVA, 132kV1, 11kV units and two 56MVA, 
11kV regulating units. The six rectifier equipments 
each consist of a transformer and a group of air- 
cooled sealed steel tank mercury arc rectifiers. 
Each group of rectifiers is rated at 10,000A, 750V 
direct current. The total load capacity is 45MW. 
The contract also includes control gear, d.c. switch- 
gear and auxiliaries. Consultants for the plant are 
Kaiser Engineers of Oakland, California. 

THE GENERAL ELECTRIC ComMPANY, Ltd., has 
received an order from the Electricity Department of 
the Qatar Government for two 15MW single pass-out 
turbo-generators for installation in the Ras Abu 
Aboud power station. The order, which is valued 
at nearly £700,000, includes the condensing plant 
and boiler feed pumps, together with the cranes, 
compressed air system, and the air conditioning and 
ventilation plants for the station. The power station 
is to be on the coast, about 3 miles east of Doha and 
24 miles north of Umm Said, and is to be linked 
with the electrical networks of these towns by under- 
ground cables and overhead lines, respectively. The 
new turbo-generators will be suitable for operating 
in parallel with five 2600kW, 11kV diesel generating 
sets already installed at Doha. The turbo-generators 
are rated at 11kV, ISMW, 50 c's, with turbine stop 
valve steam conditions of 600 lb per square inch 
gauge and 850 deg. Fah. Pass-out steam is to be 
used for distillation of sea-water to produce drinking 
water, some 110,000 1b per hour of steam at 12 1b 
per square inch gauge being bled off. The turbines 
exhaust at 27$in vacuum. Delivery of the first set 
is scheduled for December, 1961, and that of the 
second set for March, 1962. Consulting engineers 
for the project are Messrs. Preece Cardew and Rider. 


Miscellanea 


Ow TERMINAL AT TRANMERE.—With reference to an 
article having this title which appeared in our issue 
of July 8, we wish to state that the two bunker pumps 
were manufactured by Plenty and Son, Ltd., and 
that these were the only constant-pressure pumps with 
reversible flow in the installation. 

ADVANCED GAS-COOLED REACTOR AT WINDSCALE. 
—In describing the A.G.R. at Windscale we stated 
(page 968) that ** Four circulators and heat exchangers 
(International Combustion, _ Ltd. ) are installed, 
principally for safety reasons.” We have been asked 
to point out that the froce al are being supplied by 
James Howden and Co., Ltd., as direct maincon- 
tractor to the U.K.A.E.A. and that the motors 
driving the circulators are being made by Laurence 
Scott and Electromotors, Ltd., as sub- contractor for 
this contract. The reference to ** safety’? in the 
sentence quoted above should be taken to mean that 
four was not necessarily the optimum number of 
heat exchangers but that this number was chosen 
mainly for safety reasons. 
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High-Voltage Insulators with 
Helicoidal Sheds 


A new design of high-voltage insulator having helicoidal sheds was described in 


a paper* presented at the recent meeting of C.I.G.R.E. in Paris. 


Unit insulators 


have been developed for 15kV, 30kV and 45kV and strings can be made up for 


higher service voltages. 


HE new design of high-voltage insulator 

illustrated here differs from conventional 
insulators in that it is asymmetrical. It is all- 
ceramic and consists of a solid core surrounded 
by sheds in the form of a spiral ramp. The 
main object of this spiral ramp is to ensure an 
even potential gradient along the spiral surface 
and to arrange that surface is well washed by 
rain without allowing water to drip between the 
sheds. 

A great deal of research and development 
work has been carried out by the manufacturer 
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Fig. 1—Spiral shed insulators (a) for 30kV line ; 
(b) for 45kV line 





of this insulator—the Compagnie Générale 
d’Electro-Céramique, France—first on the shape 
and dimensions of the shed which have a critical 
effect on the characteristics, secondly, on the 
fitting of the hardware ends and, thirdly, on the 
manufacture of the porcelain. 
_ The first design produced with spiral sheds was 
intended to meet the specification C11.200 of the 
Union Technique de !’Electricité for 15kV dis- 
tribution lines, which specifies a flashover voltage 
(in rain) at industrial frequency, of 55kV, and a 
withstand impulse voltage with a 1/50 wave of 
1SOKV crest value. In the original design the corre- 
sponding values achieved were 44kV and 139kV. 
One reason for this unsatisfactory performance 
was that with the spiral pitch chosen rain-water 
was able to trickle from one shed to the next and 
Me a Insulators with Helicoidal Sheds for Lines and High- 
Pparatus,’’ by L. Gion and H. Meier, Conférence 


internationale des Grands Réseaux Electriques 4 Haute Tension, 
12, Boulevard Haussmann, Paris. 





Designs are available for high-voltage lines and for 
outdoor electrical equipment, as described below. 


Some test results are given. 


the flashover voltage was reduced accordingly. 
It was evident that the pitch must be modified 
to bring adjacent sheds closer together and that 
the section of the ramp must be changed to form 
a water channel along the helix which would 
improve the washing effect. 

Attachment of the hardware is effected by 
cementing in the two fittings, into blind holes, 
one at each end of the insulator body. This 
departure from the familiar cap enables the 
flashover distance and the leakage path to be 
increased considerably. For a given mechanical 
strength the former construction requires a 
greater core diameter, but the spiral sheds can 
be closely pitched, giving a long leakage path. 
The maker states that, for given mechanical and 


(a) Pillar insulator. 

(6) Cylindrical insulator with 
ordinary sheds. 

(c) Cylindrical insulator with 
spiral sheds. 
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Fig. 2—Three outdoor 
insulating columns for 
170kV reduced insulation 
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electrical characteristics there is no appreciable 
increase in the total diameter over the sheds, 
compared with that of the normal shed design. 

The pins that are cemented into the blind 
holes at the ends of the insulator core have 
tapered shanks provided with thin elastic 
flanges with adequate shear resistance to transmit 
the load between the pin and the insulator core. 
The shank of the flanged pin is conical to increase 
the elasticity of the flanges near the base of the 
hole. 

A comparison between the final design of the 
15kV insulator with spiral sheds and the equival- 
ent string of two CT155 cap-and-pin insulators, 
is given in Table I. Radio interference tests and 
mechanical tests have also been carried out. 

Spiral-Shed Insulators for Overhead Lines.— 
The 15kV design referred to above has been 
scaled-up to give designs suitable for 30kV and 
45kV for overhead lines and these insulators are 
shown in Fig. 1 (a) and (4). In this scaling-up 
process it has proved advantageous to maintain 





TABLE I—Comparison Between Spiral Shed Insulator 
and Cap-and-Pin String for 15kV 


Spiral 2x CTI55 
shed ‘4 insulator 
insulator string 
Comparative dimensions, mm : 
Overall length - eee 238 307 


Diameter of sheds ... ... «0. 125 ee 155 
Tests at 50 c/s: 
Dry flashover voltage, kV R.M.S 108 baz 110 
Dry withstand voltage, kV R.M.S. 100 “ee 102 
Wet flashover voltage, kV R.M.S. 66 ae 54 
Wet withstand voltage, kV R.M.S. 61 ast 50 
Impulse tests, 1/50 wave. 
0 per cent flashover : 
Positive wave, kV crest... ... 201 Sin 126 


Negative wave, kV crest... ... 216 cae 135 
Withstand voltage : 
Positive wave, kV crest... ... 189 th 118 
Negative wave, kV crest... ... 201 des 125 
Pollution test : 
Number of cycles to flashover... 17 sa 7 


an angle of about 90 deg. (in plan) between the 
upper and lower ends of the spiral shed. 

For voltages higher than 45kV units such as 
that shown in Fig. 1 (6) can be strung in series : 
for example, three units for 150kV, four units 
for 220kV service voltage. Articulation of the 
members making up the string is provided by 
orienting the axes of the hardware connecting 
pins at 90 deg. as suggested by Fig. 1 (6). It is 
considered that the length of the porcelain in 
an insulator of this kind should not exceed 
500mm. With ordinary porcelain the insulator 
illustrated here is stated to be able to carry an 
axial load of 7 tons with an ample factor of 
safety. 


435 MM DIA, 


1532 MM 














(b) (<) 


In Table II we reproduce the results of com- 
parative tests on a string of thirteen cap-and-pin 
insulators (type CT254) with a pitch of 130mm 
and a string of three spiral shed insulators 
having a pitch of 589mm. In these tests the 


TaBLE I]—Comparison of Three Spiral Shed Insul- 
ators with Thirteen Cap-and-Pin Insulators 


Thirteen Three 
units units 
type with 

CT 254 helicoidal 
sheds 
Length of the string (including the 
top suspension ring and the clamp 
fixing pieces), mm ee? an 1,843 1,862 
Arcing length,mm... ...  ... 0... 1,736 1,488 
Withstand voltage at 50 c/s in rain, 
EY 6 ail ee earner 440 448 
Withstand voltage at 50 c's in rain 
in kV R.M.S. corrected for a 
length of 1,902,mm ... im 455 459 
Impulse withstand voltage : 
Positive wave, kV crest mes 910 948 
Negative wave, kV crest... ... 950 990 
Impulse withstand voltage correcte 
for a length of 1.902 mm : 
Positive wave, kV crest ... 941 a 972 
Negative wave, kV crest... 982 1,014 
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spiral shed insulators were equipped with 
cruciform arcing horns, but the cap-and-pin 
insulator string had no such protective acces- 
sories. 

From this table it can be deduced that the 
characteristics of the spiral shed insulators in 
rain are equal to those of the cap-and-pin string 
and that the positive wave impulse withstand 
voltage is 3 per cent higher. 

Spiral Shed Insulators for Electrical Equip- 
ment.—Similar insulators have been developed 
for electrical equipment for 7-5kV to 420kV. 
A dimensional comparison with two conven- 
tional forms of insulator is made in Fig. 2 and 
the results of tests on these insulators is given in 
Table III. 


TABLE I1]—Comparison of Outdoor Insulators Shown 





in Fig. 2. 
Withstand Impulse withstand 
voltage Imm voltage 1/50 wave 
at 50 c/s 
in rain Positive Negative 
(kV R.M.S.) (kV crest) (kV crest) 
Four units pillar type... 353 695 789 
Two cylindrical units 
classical shed type ... 390 695 930 
Two cylindrical units 
with spiral sheds 405 705 726 


Oxygen Pipe Network 


A few weeks ago the official opening took place 
of a new oxygen plant at Richemont, between 
Hagondange and Thionville, in the centre of the 
Lorraine iron and steel production area. The 
plant belongs to Oxylor, a subsidiary of the 
Air Liquide company and is designed to supply 
the eleven most important steel plants of Eastern 
France with oxygen through a system of pipe- 
lines. 

The oxygen plant at present comprises one 
unit producing 2400 litres per hour of liquid 
oxygen, and a second unit capable of an output 
of 150 tonnes per day of gaseous oxygen. A 
third stage, at present under construction, will 
produce 200 tonnes per day of gaseous oxygen. 
The 90m-long building can at a later date be 
expanded to a length of 300m in order to instal 
further production capacity ; the structure is 
of reinforced concrete, with a metallic roof. 

From the oxygen factory leads a 400m-long 
double trunk of 350mm diameter pipes which 
branch out in two main directions, to the north 
and south, of which the southern branch 
is the longer one. Its first 4km, consisting of 
300mm diameter pipe, extend from Richemont 
as far as the feeder to the U.C.M.P.I. plant 
(Union des Consommateurs de Produits Métal- 
lurgiques et Industrielles) and the S.A.F.E. plant 
at Hagondange. 

From the branching point, the pipe continues 
with a diameter of 250mm to the Sidelor plant 
at Rombas, which is reached by a short feeder. 
Another feeder at that point branches off to the 
de Wendel steel works at Moyeuvre. There 
then follows 1-3km of line with a diameter of 
175mm, and another feeder to the Sidelor works 
at Homécourt. The pipeline ends with a 
2500m long section of 100mm diameter to the 
Sidelor centre at Auboué. 

The northern branch begins with a stretch of 
300mm and 250mm diameter pipe to the ‘* Nord 
et Lorraine’? works at Uckange, then continues 
with a diameter of 200mm as far as the junction 
to the Lorraine-Escaut and Sollac steel works. 
From there onwards, a 4000m trunk of 175mm 
diameter serves the de Wendel plant at Hayange, 
and continues for another 4km to Knutange, to 
the S.M.K. steel plant (Société Métallurgique 
de Knutange). 

Because of the heavily industrialised nature of 
the district and the nature of the gas to be 
pumped, certain difficulties had to be overcome 
with respect to siting, and the material for the 
pipes. Thus, the pipelines had to be taken under 
the busy main line at several points and the 
River Orne, a tributary of the Moselle, had to 
be traversed in three places. The quality of the 
gas has led to special measures being taken to 
exclude dangerous rusting and oxydation. The 


pipes are covered externally with special material, 
and internally are coated with anti-rust compo- 
sition. Pressure tests were carried out at 40 
atmospheres, by means of compressed nitrogen 
in place of water. 


First German Drive-in Cinema 


Opened recently near a favourite excursion 
point on the southern fringes of Frankfurt-on- 
Main, the first German drive-in cinema—and 
after Rome and Madrid, the third on the Conti- 
nent—can accommodate over 1100 private cars 
in an auditorium of 82,000 square metres. The 
screen measures 36m in width and 15m in 
height, and its lower edge is 7m above ground 
level. In the projector building are housed two 
Bauer ‘‘ U-2”’ projectors suitable for 35mm as 
well as 70mm film and for standard films as well 
as Todd-AO, Cinemascope, &c. There is also 
a projector for slides. Each of these projectors 
consumes up to 170A. Light from the carbon 
arcs is filtered of heat rays by special mirrors in 
order to avoid undue heating of the films and 
slides. Sound is provided by a Siemens installa- 
tion including three amplifiers of 100W output 
each, which are connected by cables to 1100 
loudspeakers. These speakers are hung from 
posts distributed over the parking area and have 
leads sufficiently long to allow them to be brought 
inside the cars, so that windows can remain 
closed in cold weather. By using two or more 
synchronised sound tracks in different languages, 
performances can be given in more than one 
language simultaneously. Mains voltage socket 
outlets are provided which allow portable heaters 
to be plugged in so as to keep the car interior 
warm with engines turned off. Over 30km of 
distribution cables were emplaced for the loud- 
speakers and mains supply as well as for the 
light-signal paging system. Power is provided 
by a special substation for 450kVA, 4kV/ 
380V/220V. 

Drive-in cinemas, while new to Europe, are 
well-known in the United States where over 5000 
are in existence ; thirty-eight have been installed 
in South Africa. 


Jet Flame Drilling and Working of 
Stone 


Uses of high velocity jet flames for mining 
and quarrying operations were demonstrated to 
Scandinavian quarry operators recently. The 
demonstration was given by Union Carbide 
Europa S.A. of Geneva, with the co-operation of 
Svenska A.B. Gasaccumulator, Stockholm- 
Lidingo, at one of the quarries of Granit A.B. 
Kullgrens Enka on the island of Bohus-Mal- 
moen. The equipment easily cuts channels in 
granite quarries, drills blast holes, and gives an 
extremely attractive texture to granite surfaces. 
The basic process, known as “ jet-piercing,”’ 
was developed about twenty years ago for drill- 
ing blast holes in taconite, a species of iron ore 
which had, for years, been most difficult to drill 
with conventional mechanical drilling tools. 
The high temperature required to spall the 
granite and other stone is generated by burning 
oxygen and kerosene under pressure. It is the 
spalling action, not melting, that produces the 
channel or the hole in the stone. 

Water is used as a coolant for the combustion 
chamber and burner nozzle, and in addition 
quenches and embrittles any material in the rock 
which may have become fused by the jet flame. 
A large portion of the water turns to steam 
which together with the burned gases carries the 
particles of disintegrated rock out of the hole. 

In operation, the jet channelling blowpipe 
directs a single reaction flame into the stone in 
the direction of the required channel. When the 
channelling operation is under way, the blow- 
pipe is moved vertically over the full depth of 
the channel, removing a lin to 2in thick layer 
of stone. The wash of the flame is used to keep 
the completed channel clean and unobstructed. 
Equally important is the fact that the surface of 


the block cut out by jet channelling is quite 
smooth. Blocks cut by conventional drilling 
methods require extensive finishing to remove the 
deep parallel grooves left by the drills. 

Unlike churn drills, pneumatic drills, and jack 
hammers which pulverise rock, the jet-flame eats 
its way through rock and ore quickly, attaining 
on average drilling speeds of 15ft to 20ft per hour, 
Depths of over 140ft have been reached with 
jet-piercing equipment and channelling rates 
average 22 square feet per hour; speeds in 
excess of 50 square feet per hour have been 
attained in granite. Mechanical methods, it js 
claimed, usually will not exceed 7 square feet 
per hour. Because of its speed and versatility, 
one jet-piercing unit, it is stated, will do the work 
of several drillings rigs. Materials which have 
been successfully worked include quartz, quartz- 
ite, sandstone, granite, taconite, dolomite, 
rhyolite, and syenite. 

To illustrate further the versatility of its 
processes in quarry operations, Union Carbide 
also demonstrated thermal texturing which is 
brought about by the action of flame heat from 
a special torch passing quickly over the surface, 
which causes the stone to spall off in controlled 
small amounts. The textured granite looks 
fresh with the glint of quartz, feldspar and 
biotite which it contains. The attractive appear- 
ance is stated to be due to the spalling action 
taking place along natural cleavage planes or 
crystal boundaries, which is not the case when 
abrasive or steel tools are used. 


Inauguration of Mol Nuclear Fuel 
Processing Plant 


On July 7, His Majesty King Baudouin inaugur- 
ated the construction at Mol, in Belgium, of the 
world’s first internationally-owned nuclear fuel 
processing plant. The plant is being built by 
Eurochemic, the European company for the 
Chemical Processing of Irradiated Fuels, which 
is one of the joint projects of the O.E.E.C. 
European Nuclear Energy Agency. It is sched- 
uled to begin operation in 1963, and will be used 
by the thirteen participating countries (Austria, | 
Belgium, Denmark, France, Germany, Italy, [| 
Netherlands, Norway, Portugal, Spain, Sweden, 
Switzerland, Turkey) for processing used fuel 
elements from their nuclear reactors, in order 
to separate fission products and plutonium, and 
to recover unused uranium. 


Utkal Machinery Private, Ltd. 


It is announced that the German firms Gute- 
hoffnungshutte Sterkrade Aktiengesellschaft, | 
Oberhausen, Heinrich Koppers G.m.b.H., Essen | 
and J. M. Voith, Heidenheim (Brenz), in con- © 
junction with the Indian firm Larsen and | 
Toubro, Ltd., Bombay, have founded a mechan- 
ical, engineering and structural steelwork under- 
taking in India. The name of the new firm is © 
Utkal Machinery Private, Ltd., with seat in 
Bombay. The works are to be sited in Orissa, 7 
near the Rourkela steel plant. The new com- 





rs 


pany, which has a capital of 50,000,000 rupees 
held in equal parts by each of the founder com- 
panies, is stated to have obtained an Indian © 
Government licence to produce important pro- 
ducts from the range of manufactures of the 
German companies, thereby helping to ease 
India’s foreign exchange shortage. 










Iron Ore Sintering Machine 


A contract for what is stated to be the largest © 
iron ore sintering machine in Europe has been | 
awarded to Lurgi Gesellschaft fuer Chemie und 
Huettenwesen m.b.H., Frankfurt, by H.A.D.LR, 
Differdange, Luxembourg. The 34m_ wide 
machine has a capacity well above 4000 tons of 
sinter per day using mainly Minette ores. Its 
design is similar to the two 4m machines recently F 
supplied to Broken Hill Proprietary Company; 
Ltd., Newcastle, and Australian Iron and Steel 
Company, Port Kembla, Australia. 
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Special Power Excursion 


Reactor Test in 


The Special Power Excursion Reactor Test No. 2 (SPERT- 
II), a versatile experiment for studying nuclear reactor 
safety, recently reached criticality at the U.S. Atomic 
Energy Commission National Reactor Testing Station near 
The total cost of the installation, 
including equipment and heavy water, is approximately 
In the initial operation of SPERT-II, 
either light or heavy water can be used as the coolant, 
moderator and reflector. Provision has also been made for 
varying the reflector thickness and for accommodating 
solid reflectors, such as beryllium. 


Idaho Falls, Idaho. 


4,000,000 dollars. 


T= Special Power Excursion Reactor Test 
No. 2, or SPERT-II is one of a series of 
reactors developed for the Commission by the 
Phillips Petroleum Company as part of a pro- 
gramme to find basic explanations for reactor 
behaviour under runaway conditions. Its 
primary purpose is to provide the means of 
determining how various moderator and reflector 
materials influence reactor behaviour. The 
reactor operations are conducted remotely since 
some tests approach conditions which could 
lead to reactor destruction. The extreme con- 
ditions simulated in the SPERT tests would not 
normally occur in operating power reactors. 
Data derived from the experiments will have 
specific application to many military and civilian 
power reactors currently in use or under con- 
struction. The aim of the programme is to gain 
such a knowledge of the behaviour of reactors 
that plants can be designed and operated with 
virtual certainty of safety, yet at minimum cost. 

The first member of the family, SPERT-I, 
began operation at the National Reactor Testing 
Station in July, 1955. SPERT-III began opera- 
tion in December, 1958, and is now being used for 
the performance of transient tests under a wide 
variety of initial conditions of pressure, tem- 
perature and coolant flow of light water. A 
fourth reactor in the series, SPERT-IV, is now 
being designed. It will permit detailed studies 
on phenomena of instability demonstrated in 
some of the more than 1000 excursions con- 
ducted in SPERT-I. The tests in SPERT-I 
using a simple open-tank system, are generally 
characterised by sudden power rises that are 
arrested by inherent shut-down or self-limiting 
tendencies of the reactor itself. Without any 
external control rod manipulation, the reactor 
power reaches a peak in a fraction of a second 
and drops off to much lower but generally steady 
levels. In some cases, however, instabilities have 
been observed following the power peaks. Some 
of these are divergent oscillations that probably 
could destroy the reactor, despite its self- 
limiting characteristics, if allowed to continue. 
The precise causes of the self-limitation and 


Idaho 


power instabilities observed in SPERT-I are not 
known. In an effort to obtain a thorough 
understanding of these and other phenomena, 
the Commission authorised the long-range basic 
research programme to test and, if possible, to 
verify thé major possible causes. This pro- 
gramme will require the continued operation of 
SPERT-I, together with SPERT-II, III and IV, 
and may entail still more additions to the 
family of reactors. 

A series of nuclear physics measurements 
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Fig. 1—Cross-sectional view of the reactor core 
taken on the centre-line 











leading to a special programme of reactor 
hazards studies is the immediate operational aim 
for SPERT-II. The plant consists of a reactor 
vessel and coolant flow systems designed for 
Operation with either light or heavy water at 
pressures up to 375 lb per square inch, tempera- 
tures up to 400 deg. Fah. and flow rates up to 
20,000 gallons per minute. The coolant flow 
may be provided in either an upward or down- 
ward direction through the reactor core at 
velocities up to about 25ft per second to estab- 
lish the desired initial conditions prior to transient 
testing of the reactor. No provision for con- 
tinuous heat removal is included, however. The 
reactor and coolant systems are remotely oper- 
able, with the controls being situated in a control 
centre building approximately half a mile away 
from the reactor. 


REACTOR DESIGN 


The reactor assembly consists of the reactor 
core and structure, the control rods and drives, 
removable inner shells to control the reflector 
thickness and the reactor vessel. The arrange- 
ment of components enables reactor cores of 
varying diameters and heights to be inserted, 
and provides for varying thickness of either 
liquid or solid reflector to a maximum of 10ft 
overall diameter. The inlet and exit coolant 
piping is attached to the reactor vessel bottom 
head. 

The reactor vessel (illustrated above) is a 
stainless-steel-clad, carbon steel vessel, 10ft i.d. 
by about 16ft high. The vessel is designed for a 
pressure of 375lb per square inch gauge at 
400 deg. Fah. and is equipped with a fully open- 
ing hemispherical head upon which is mounted 
a 42in diameter top plug containing the control 
rod drives. During normal shutdown operations 
only the top plug will be removed. The fully 
opening head may be removed, however, to 
change or remove inner shells, or to place solid 
reflector pieces around the core. The vessel 
bottom head contains a 42in diameter spool 
extending downward from the head. The spool 
is equipped with electric immersion heaters 
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having a capacity of 200kW for heating the 
moderator-coolant to the desired temperature, 
and it also contains a 24in coolant nozzle. In 
addition to the spool, the vessel bottom head is 
penetrated by four additional nozzles for the 
introduction or removal of the coolant, depend- 





ing upon the desired direction of coolant flow 
through the core. Nozzles for the removal of 
instrument leads are provided in the top head 
and at several elevations around the vessel shell. 
In addition to the electric heaters in the bottom 
well, a further 400kW of heating capacity is 
supplied by side arm heaters in the vessel shell. 
The reactor core and the removable inner 
shells are supported by an internal structure 
from the bottom of the vessel. A 42in diameter 
aluminium skirt surrounding the core directs the 
flow of the coolant through the core and separates 
the core from the remainder of the vessel to a 
height of about 4ft above the core. Coolant 
flow can be directed either upward or downward 


4 


D20 CLEAN-UP 
COLUMNS 


H.P. HELIUM 
BOTTLES 


through the core, entering the bottom well and 
flowing either upward through the core, over 
the top of the core skirt, downward outside the 
core skirt, and discharging from the bottom of 
the vessel, or vice versa. To obtain the desired 
reflector thicknesses, using light or heavy water, 


Fig. 2—Initial design 

of plate-type uranium- 

aluminium fuel element 
assembly 


a series of removable inner shells of different 
diameter can be installed. The shells contain a 
poison material which effectively establishes the 
reflector thickness by absorbing neutrons reach- 
ing the shell. Normally, only one shell of the 
desired diameter will be used at a time. 
Low-pressure, non-flow tests using light water 
as a moderator and heavy water as a reflector, 
or vice versa, can be conducted by the use of a 
diaphragm extending from the top of the core 
skirt to the vessel shell. The diaphragm sepa- 
rates the two liquids by isolating the core region 
from the region outside the core skirt. The 
initial internal structure has been designed to 
accommodate plate-type, aluminium-clad fuel 


REACTOR 
a ga VESSEL PRESSURISER 


elements. Fig. 1 shows a cross-sectional view 
of the core taken on the reactor centre-line. It 
may be noted that a blade rod is situated in the 
geometrical centre of the reactor. This rod js 
the transient rod and contains poison in the 
bottom section. When the transient rod js 
ejected rapidly from the core, a sudden power 
excursion is initiated. Such tests are referred to 
as step transient tests. The four pairs of rods 
(c in Fig. 2) are the control rods. These rods 
provide the normal operating control and the 
means of initiating “ramp” tests when with- 
drawn at a fixed or an interrupted rate. Positions 
are provided in the reactor grid for a total of 
ninety-six fuel assemblies, including the fuel 
sections of the shim rods. The unoccupied fuel 
positions will be blocked during experiments 
requiring coolant flow. 


FUEL AND CONTROL ASSEMBLIES 

The initial design of fuel assembly to be used 
in the reactor is illustrated in Fig. 2. It is the 
same as that used in the SPERT-I reactor, thus 
permitting experimental correlation between 
the two reactors. The assembly is a plate-type 
uranium-aluminium unit containing four perm- 
anently brazed fuel plates and twenty removable 
fuel plates. The design of the assembly was 
developed for the specific purpose of determining 
the effect of plate spacing on reactor behaviour. 
With the full complement of twenty-four plates, 
the assembly contains 168 grammes of U-235, 
and the plate spacing is about 4in. By remov- 
ing every other plate, the unit will contain 
84 grammes of U-235 and have a plate spacing 
of about jin. End box adapters, which mate 
with the lower support grid, are riveted to the 
lower end to complete the fuel assembly. Each 
fuel plate consists of a uranium-aluminium alloy 
core, 0-20in thick and clad on each surface with 
6061 aluminium alloy, 0-020in thick. The 
active core height of the plates is 24in. 

The control rods are fuel-poison rods, con- 
taining fuel in the lower section and a poison 
material in the upper section. Each pair of rods 
is joined by a yoke and driven by a single drive 
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Fig. 3—Flow diagram of the SPERT-II reactor process system 
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Fig. 4—Interior of the reactor building, showing the control rod drives 


mechanism. In addition to providing the 
required control, this rod design was selected to 
minimise the number of drives, thereby providing 
greater flexibility for the removal of instrument 
leads from the reactor core. The fuel section of 
the rod is constructed to provide a variation in 
the number of fuel plates to agree with the 
number of plates used in the fuel assemblies. 
The poison section consists of a stainless steel 
box on to which an 0-020in layer of cadmium 
and an 0-040in layer of stainless steel has been 
sprayed. 


Process SYSTEMS 


A schematic flow diagram of the SPERT-II 
process system is shown in Fig. 3. The principal 
components are the primary circulating loop, a 
pressuriser vessel with a helium pressurising 
system, and a heavy water system. The primary 
coolant circulation loop is designed for use with 
either light or heavy water, and, by means of a 
cross-over, permits the circulation of coolant 
either upward or downward through the reactor 
core. The primary loop piping is made of 18-8 
stainless steel and is designed to ensure maximum 
leak integrity and minimum holdup of the 
coolant. Where feasible, the valves have been 
placed in vertical runs to minimise liquid holdup. 
Generally speaking, when light water is in use 
in the reactor vessel and primary coolant loop, 
the heavy water system will be completely isolated 





from the loop by removable spools, and vice 
versa. 

The two primary coolant pumps are conven- 
tional horizontal, single-stage, centrifugal pumps 
having a maximum capacity of 10,000 gallons 
per minute each and a net differential head of 
175ft of water. The pumps are coupled to their 
electric motors through fluid drives. The fluid 
drives permit the adjustment of pump speed ; 
thus, the flow rate may be varied from 20,000 
to 2000 gallons per minute. A further flow 
reduction down to 200 gallons per minute is 
permissible with an 8in flow control valve. The 
flow rate is obtained by either of two flow tubes 
designed to measure accurately the flow rate 
over the range of flows from 200 to 20,000 
gallons per minute. 

The reactor and coolant system are pressurised 
by means of the pressuriser vessel, utilising high- 
pressure helium. The pressuriser is directly 
connected to the reactor vessel and is mounted 
in relation to the reactor vessel approximately 
as shown in Fig. 3. In addition to system pres- 
surisation, iow-pressure helium will be used to 
purge and blow down the system as required. 
Helium released to the atmosphere for any 
purpose, such as de-pressurisation, will be first 
directed through a cold trap to recover any D,O 
vapour from the helium. 

The heavy-water system is composed of a 
number of small systems including the heavy- 


Fig. 5—Interior of reactor 
control room 
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water storage vessel, a transfer system, a clean- 
up loop, and a D,O recovery system. Heavy 
water is stored in a 14,500 gallon stainless steel- 
lined tank, which is provided with a helium gas 
blanket to a positive pressure of about 0- Sin of 
water. Heavy water may be transferred from 
storage to the reactor vessel, or vice versa, by 
means of a 75 gallons per minute canned-motor 
pump. To cool the heavy water in the vessel 
below the boiling point before returning it to 
storage, or opening the vessel, a forced-draught, 
fin-tube heat exchanger has been incorporated 
in the transfer loop. The heat exchanger is 
capable of reducing the temperature of the 
D.O from 400 deg. to 100 deg. Fah. in about 
twelve hours. 

Heavy water purity is maintained by a clean- 
up loop consisting of a 5 gallons per minute 
canned-motor pump, two 35 micron stainless 
steel filters and two mixed-bed ion exchange 
columns. Heavy water situated in storage or in 
the primary system may be directed through the 
loop and returned as desired. The ion exchange 
columns contain about 1 cubic foot of mixed . 
anion-cation resin each and are valved to 
facilitate removal without draining. The second- 
ary equipment includes both pH and conduc- 
tivity meters and a sampling station. The pH 
of the D,O will be maintained at 6-5 to 7-0 
and the resistivity at about 10° ohm-cm. 

For experimental purposes, it is necessary to 
use light and heavy water alternately in the 
reactor vessel and coolant system. The possi- 
bility of contaminating heavy water with light 
water has necessitated that means be provided 
for thoroughly drying the vessel and coolant 
system. Drying will be done by placing the 
system under vacuum. A vacuum pump having 
an air displacement of 130 cubic feet per minute 
and capable of reducing the pressure to about 
40 microns is included for this purpose. 


REACTOR BUILDING 


Fig. 4 is a general view of the reactor building, 
and Fig. 5 shows the reactor control room which 
is situated about half a mile away from the 
reactor. A reactor vessel and process equip- 
ment are situated in a leakproof pit. Access 
around the reactor vessel and the elevated 
process equipment is provided by platforms at 
two elevations surrounding the vessel. The 
fuel storage facilities include a miniature canal 
or mat storage well and a number of dry storage 
holes. 


Transfer Machining of Tractor 


Rear Axle Housing 

Four different sizes of tractor rear-axle 
housings are now being automatically pro- 
cessed in a way that ensures concentricity of the 
bearing seats, mounting flange and counter-bore, 
employing a “‘ Transfer-matic ’’ transfer machine, 
designed and built by the Cross Company, of 
Detroit, Michigan. The machine performs all 
the roughing operations in one station and all the 
precision finish boring and facing operations on 
both ends of the housings in another station, thus 
maintaining close alignment tolerances between 
the two ends. Each of the cutting tools in these 
two stations is separately adjustable. Another 
unusual design feature is the use of two heads 
and one bushing plate that index longitudinally 
so that successive feed strokes can drill and ream 
or tap accurate holes without moving the 
workpiece. 

The grey iron castings from which the tractor 
rear-axle housings are produced have hardnesses 
ranging from 187 to 241 Brinell. Their bores 
are controlled to tolerances of +0-O0lin. These 
holes are reamed to a size tolerance of 0-00lin. 
During the design of the housings, the four 
different parts to be handled on the same transfer 
machine were given locating points in the same 
vertical planes, as measured from the back of the 
bells. Because of this, all parts can be 
accurately clamped in the same simple fixture- 
pallets with little adjustment between runs. 

A workpiece is manually loaded and auto- 
matically clamped in the fixture-pallet at Station 
No. 1. A rotary transfer bar moves the pallet to 
succeeding stations. In the second station, three 
rough boring, one fixed facing and two cham- 
fering cuts are taken in the smaller, back end of 
the workpiece ; and four rough boring, two 
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Transfer machine for tractor rear-axle housings with three machining stations, three chain conveycr 
and a wash booth 


generating facing and two chamfering cuts are 
taken on the bell end. Similar but fewer 
finishing cuts are taken in the third station. In 
this station, both ends are precision bored and 
faced, maintaining close alignment tolerances 
between the two ends. The combination of the 
separately adjustable boring and facing cutters 
on two spindles effectively reduce the number of 
stations required in this ‘‘ Transfer-matic ’’ while 
increasing accuracy at the same time. The third 
and last machining station also contributed to a 
reduction in the initial cost of this transfer 
machine. All drilling, chamfering, reaming and 
tapping operations are accomplished by one 
vertical and one horizontal head in this station. 

The vertical head, its bushing plate and the 
horizontal head are mounted on longitudinal 
‘shuttles ’’ so that successive passes can be made 
by different tools in the same holes without 
moving the workpiece. The floating bushing 
plate for the horizontal head does not index 


because it plugs into the chamfered main bore of 
the workpiece to maintain accurate location. 
Extra holes are provided in the bushing plate and 
clearance is provided in the fixture to accommo- 
date non-cutting tools during the feed strokes of 
the head in its two positions. The horizontal 
head carries drills for all of the flange holes in 
the bell-end of the housing. After the holes have 
been drilled, the drills are withdrawn from the 
floating bushing plate, and the head is indexed 
sideways so that reamers can finish two dowel 
holes in the flange as the head feeds inward 
again. The vertical head feeds downward to 
drill two holes in the top of the workpiece. After 
the drills have been withdrawn, the head and 
bushing plate are indexed sideways so that the 
holes can be tapped as the head feeds downward 
again. There is clearance to avoid unused 
tools interfering on the alternating feed strokes. 

Separately adjustable cutting tools are used 
for all boring and facing operations. The tool 








(Above) Loma automatic bundling machine, showing completed hexagonal stack 


carriers are different for each of the workpieces 
but few different types of carbide blades are 
needed. The two generating facing tools are 
standard throw-away holders held in a single 
tool block. Many of the drills, taps and 
reamers can be used for more than one work. 
piece, which minimises tool changing between 
runs. The dowel holes are reamed with six. 
fluted straight, carbide reamers. In Station 4, 
the horizontal adjustable-spindle head is used 
with a different floating bushing plate for each 
housing. Only one bushing plate is required for 
the vertical head. The speeds and feeds stay the 
same for each part but the depths of cuts have to 
be adjusted by moving stops between part runs, 


Automatic Bundling Machine for 
Billets and Wire Bars 


A wide range of piercing billets, extrusion 
billets and wire bars in a variety of metals can 
now be packaged into uniformly shaped, tight 
bundles due to the development of a fully auto- 
bundling machine by the Loma Manufacturing 
Company of New York. The _ illustration 
below shows two representative machines in 
tandem designed to handle round billets up to 
5in diameter and wire bars up to 4in square, 
in lengths up to 72in. The round billets are 
bundled in a hexagonal pattern, while the square 
wire bars are stacked in a square arrangement. 
The provision of two machines in tandem allows 
one bundle to be strapped, either manually or by 
power strappers, and discharged, while the next 
bundle is being built up in the other machine. 

A powered roller conveyor feeds the billets to 
the bundling machine from such prior operations 
as casting, sawing, cupping, scalping or inspection. 
The individual billets are picked up by a lifter 
and are moved by loading levers into a transfer 
arm. The stroke of the transfer arm is deter- 
mined by a signal obtained from the template 
which actuated the automatic programme control. 
Once the transfer arm travel stops, the loading 
levers are retracted and the billet drops into the 
cradle. The arm then returns and is ready to 
pick up the next billet, repeating the cycle. The 
entire bundling mechanism is subject to electro- 
hydraulic control and can be set for various 
billet sizes and stacking patterns by the exchange 
of templates within a few minutes. 


of thirty-seven copper billets 





(Left) Third machining station of transfer line, with floating horizontal bushing 
plate and drilling, reaming and tapping units 
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BRITISH PATENT 


The dates printed are those of application and publication on completion. 


SPECIFICATIONS 


Copies of specifications may be obtained at the Patent Office Sales Branch, South 
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MACHINE TOOLS 


$39,046. July 4, 1957.—Bores oF HOLLOw BopiEs, 
Schiess Aktiengesellschaft, 289, Hansa-Allee, 
Dusseldorf-Oberkassel, Germany. 

This invention relates to apparatus for profiling the 
bores of hollow bodies, particularly turbine housings, 
by the copying method. Referring to the drawing, 
the shaft A which carries the rotatable boring head B 
extends through the inside of the turbine housing 
and is supported at both ends of the workpiece in 
bearings, of which the left-hand bearing C is shown. 
On the boring head shaft beyond each end of the 
working stroke, are secured holders to which the 
pattern or template D is screwed so that it rotates 
with the shaft, and inside the workpiece. The 
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boring head has a guide in which the toolholder slide 
E is mounted. There is also mounted on the tool 
slide a tracer device, the feeler F of which slides over 
the template during the movement of the boring head. 
An electric cable transmits the impulses of the finger 
through a slipring on a carrier G, (which is axially 
slidable along the boring head shaft and is rotatable 
with it) to the control devices for effecting the move- 
ment of the tool slide. In order to keep the trans- 
mission cable taut ‘the slipring carrier co-operates 
with a block H slidable along a guide. This block 
through a weight hanging from a cord, or a similar 
compensating device, holds the cable under tension.— 
June 29, 1960. 


AIRCRAFT 


839,883. November 27, 1957.—GaAs-TURBINE EN- 
GINES, Rolls-Royce, Ltd., Nightingale Road, 
Derby. (Inventor: David Omri Davies.) 

_ In gas turbines it is known to utilise air compressed 

in a compressor system of the engine for cooling 

purposes or for sealing purposes in the engine. It will 

be appreciated that the abstraction of air from a 

compressor system reduces the overall efficiency of 

the engine, power having been supplied to the com- 
pressor system to compress the air thus abstracted. 

It is the primary object of the invention to provide a 

gas-turbine in which provision is made for tapping off 

air for such purposes from a compressor system of 
the engine in a manner permitting under some 

Operating conditions at least a reduction in the loss 

associated with the tapping. According to the 

invention a gas-turbine has provision for abstracting 
air from a number of pressure locations in the 

Compressor system, and there is provided control 

means to permit abstraction of air from a selected 

one of the pressure locations while preventing 
abstraction at the other pressure locations. The 

Invention has an important application to aircraft 

engines and in such application there may be pro- 

vided two tapping locations on a compressor system, 
one in the region of relatively low pressure and the 
second in a region of relatively high pressure. In 
connection with aircraft engines, two distinct ad- 
vantages are claimed, one more particularly related 

to engines in low-speed aircraft, e.g. those having a 

flight speed less than the speed of sound, and the 

second in relation to engines in aircraft flying at 


speeds in excess of speed of sound. In the case of the 
low-speed aircraft the invention permits economy in 
the use of air tapped from the compressor system of 
the engine, in that under flight conditions a low 
pressure region of the compressor may be employed 
as a pressure source of cooling or sealing air whilst 
under ground-running conditions, under full power 
take-off and climb conditions of the engine a high- 
pressure region may be employed. In the case of the 
high-speed aircraft, the invention has an additional 
advantage in that it permits the use of air for cooling 
or sealing purposes which is at a suitable low tem- 
perature. The control means for selecting the loca- 
tion at which the air is abstracted from the compressor 
system may be manually or automatically actuated in 
accordance with a condition related to an operating 
variable of the engine itself or an operating variable 
associated with the flight of the aircraft. Thus for 
example change-over to abstraction of air through a 
low-pressure tapping from abstraction through a 
high-pressure tapping may be effected when the pres- 
sure at the high-pressure tapping reaches a prede- 
termined value.—June 29, 1960. 


BROACHES 


839,708. September 24, 1958.—MuLTIPLE TOOTH 
BROACHES, Rolls-Royce, Ltd., Nightingale Road, 
Derby. (Inventor: John Smedley.) 

This invention relates to multiple tooth broaches 
as used for slots such as the ‘* Fir Tree ”’ or “* Christ- 
mas Tree” grooves for certain turbine rotor blades. 
In particular, it is concerned with broaches designed 
to cut such slots complete from root size by teeth 
which gradually approach the full size and ultimate 
contour. In conventional broaches both sides of the 
slot are cut simultaneously and then shaved indivi- 
dually by following sizing members if the broach 
teeth became worn. The chief object of the invention 
is to provide a broach which will avoid the use of 
following sizing members. A multiple toothed 
broach, which is illustrated in the specification, is 
split to form two broach sections arranged in tandem 
and staggered so that they come into operation 
successively, each section having teeth on one side 
only. The teeth on the two sections project in 
opposite directions, whereby the grooves or in- 
dentations on one side of the slot will be broached by 
the teeth of one section, and those on the opposite side 
of the slot broached by the teeth of the succeeding 
section. Each broach section is mounted for lateral 
adjustment to compensate for wear in the teeth. The 
two sections of the broach can each be keyed into 
broach holders in a normal manner, and the side of 
the broach opposite to the teeth can be cut back so as 
not to foul the slot. The two broach sections may be 
formed with individually detachable cutting elements. 
To adjust the broach sections laterally adjusting 
screws can be provided for individually adjusting the 
sections so that the overall width of the slot cut can 
be held within fine limits.—June 29, 1960. 


AERONAUTICS 


839,012. February 5, 1958.—ArrcRAFT, Electro- 
Hydraulics, Ltd., Liverpool Road, Warrington, 
Lancashire. (Jnventors: Jack Perdue and Chris- 
topher Bernard Vere Neilson.) 

This invention concerns the distribution of the load 
carrying capacity over retractable landing gear and is 
particularly concerned with high-speed aircraft. The 
drawing accompanying the specification shows an 
aircraft with wings of low thickness/chord ratio which 
carry at their tips nacelles housing the power units. 
A nose under-carriage is retractable into the forward 
section of the fuselage and a main centre under- 
carriage is retractable into the fuselage centre section. 
Two outer undercarriages are mounted and retractable 
into the power unit nacelles located at the wing tips 
and are in transverse alignment with the centre 
undercarriage. This centre undercarriage is arranged 
to carry approximately 40 to 70 per cent of the aircraft 
static weight, whilst the nose undercarriage carries 
the conventional 10 per cent. The remaining static 
weight of 20 to 50 per cent is divided between the 
two wing tip undercarriages so that each carries 
between 10 to 25 per cent of the load. These under- 
carriages can either retract into the power unit 
nacelles, which are widely spaced with respect to one 
another, or can be folded flat into the wings. These 
outer undercarriages, although contributing only a 
small proportion of the landing energy, have two 
important functions. One is that, being equipped 
with brakes, they provide differential braking which 
stabilises the control of the aircraft on the runway, 


and the other is that they are designed to cater for a 
banked landing in such a way that any rolling ten- 
dency on the aeroplane can be fully damped out during 
an initial touch-down, without producing any impact 
loading on any of its load-carrying members. With 
such arrangements of undercarriage equipment, the 
aircraft can come in to land in a normal tail-down 
approach attitude which provides the advantage, 
which is lost by the bicycle type of undercarriage in 
that the effect that the tail-down attitude has in 
slowing down the aircraft during the early part of the 
landing run reduces the total length of runway 
required. The outer undercarriages may be arranged 
slightly aft or forward of the centre undercarriage 
and their disposition can be such that pitching and 
rolling effects of the aircraft on landing can be 
reduced to a minimum whilst the static wheel loads 
are properly balanced.—June 29, 1960. 


INTERNAL COMBUSTION ENGINES} 


839,447. December 15, 1958.—REDUCING PISTON- 
RING GROOVE WEAR, Caterpillar Tractor Com- 
pany, 800, Davis Street, San Leandro, California, 
United States of America. 

This invention relates to the correction of excessive 
ring groove wear in internal combustion engines. As 
shown in the drawing a number of spaced grooves are 
formed in the wall of cylinder bore at a slight angle. 
These grooves are so positioned that when the piston 
is at the bottom of its stroke, the top edges register 
just below the compression ring A. The length of 
grooves is such that when the piston assumes the 
position shown, they extend down to a point just 
below the oil control ring B to provide vents for the 
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escape of gases trapped between the intermediate 
rings and between the intermediate rings and the 
compression ring by way of a series of passages in 
the oil control ring and the piston. It is not intended 
to limit the configuration of the gas vent grooves in 
the cylinder; but when such grooves are at a slight 
helical angle it has been found that the ring grooves 
of the piston are kept relatively free of solid deposits. 
In addition, the helical grooves are beneficial in order 
that the gap of each ring moving in a straight line 
along the cylinder wall will cross the vent groove 
rather than register with it throughout the entire 
stroke.—June 29, 1960. 


TUBE COUPLINGS 


839,782. June 24, 1958.—JoINTs BETWEEN TUBES OF 
DIssIMILAR MATERIALS, United Kingdom Atomic 
Energy Authority, London. (Inventors: Sydney 
Fawcett and William Rodwell.) 

This invention is concerned with coupling tubes 
having different thermal expansion characteristics and 
of different diameter so that the tubes are brought 
together for coupling by passing the smaller tube 
through the larger tube. In this arrangement sealing 
is made between an internal flange on the larger tube 
and an external flange on the smaller tube. Such an 
arrangement is required in a sodium cooled graphite 
moderated nuclear reactor where the larger tube forms 
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part of the structure of the reactor and the smaller 
tube is a removable structural tube. Sealing between 
the flanges is effected by a metal ring and a problem 
exists in that the seal afforded by such an arrangement 
is unreliable when subjected to thermal cycling due to 
the different radial and longitudinal thermal expansion 
characteristics of the two tubes and the metal ring. 
According to the invention a tube coupling has a 
metal sealing ring located between an internal flange 
on the larger tube and an external flange on the 
smaller tube. This sealing ring is of material having 
a coefficient of thermal expansion intermediate 
between that of the larger and the smaller tubes, and 
includes a means of clamping. One embodiment of 
the invention is described by way of example in a 
drawing accompanying the specification—June 29, 
1960. 


HYDRAULIC TURBINES 


839,964. April 2, 1959.—HyDRAULIC TURBINES, 
Boving and Co., Ltd., 56, Kingsway, London, 
W.C.2. (Inventor: Carl-Erik Stille.) 

This invention relates to hydraulic turbines of the 
mixed flow type and provides means for introducing 
air into the stream of water leaving the turbine runner 
and entering the suction pipe, with the objects of 
avoiding or reducing eddying, due to local reversal of 
flow in centrifugally-induced low-pressure areas near 
the axis of the stream, and, by the damping or 
cushioning effect of air incorporated into the stream, 
avoiding or reducing vibration. The invention is 
described, by way of example, with reference to the 
accompanying drawing which is a fragmentary axial 
section of the central part of a turbine to show the 
runner and noise-piece. Coaxially beneath the 
runner hub 4A, is an annular nose-piece comprising a 
shallow cylindrical ring B, an internal flange ring C, 
and a frusto-conical ring D with an inner peripheral 
bead ring. The nose-piece is secured to the runner 
hub by the flange ring held by nuts on studs screwed 
into the hub-holding bolts. In the nose-piece ring D, 
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there are four equiangularly spaced holes N from the 
inside of each of which an air-inlet pipe E leads 
straight upwards, through the flange ring, to aligned 
passages F through the runner hub and flanged 
bottom end of the shaft. The number of holes can 
be varied as necessary to suit particular turbine 
requirements. Above and around the flanged 
bottom end of the shaft an annular air space is 
defined by a runner cover G forming part of the 
turbine case and provided with a fluid seal against 
the shaft by a stuffing-box H. From above the runner 
cover, two main air-inlet pipes J, only one of which is 
shown, lead upward to an inlet duct having a control 
valve for admitting air. From the annular space 
beneath the runner cover, ports K in the runner hub 
lead to the water space around the nose-piece as is 
known practice. Each hole N in the nose-piece has a 
frusto conical boss L forming, with a frusto-conical 
cover plate ring M surrounding the nose-piece and 
common to all the holes, an air injector. When the 
turbine is running, water passes the holes N at a 
locally increased velocity and reduced pressure due 
to the throat or constriction between the respective 
boss Z and the cover plate ring. This induces a 
pressure reduction in the atmospherically connected 
pipes E inside the nose-piece and thus causes inflow 
of air to the space around the nose-piece. The 
influx of air produces an increase of fluid pressure 
generally in the space, where local reversal of flow is 
otherwise liable to occur, and introduces into the 
water flowing through the suction pipe sufficient air 
to damp the transmission and propagation of vibra- 
tion through the water.—June 29, 1960. 


FLUID PRESSURE ACTUATORS 


839,604. May 28, 1958.—AUTOMATICALLY ADJUSTED 
FLump PRESSURE ACTUATOR, Bendix-Westing- 
house Automotive Air Brake Company, 901, 
Cleveland Street, Elyria, Ohio, United States of 
America. 

This invention relates to fluid pressure operated 
power actuators provided with means for automati- 
cally advancing the stroke or slack as the actuated 
member, such as a brake shoe lining, becomes worn. 
In operation, the actuator adjusts itself automatically 
to compensate for the wear through the action of the 


push-plate A being moved into contact with a series of 
plungers B when the actuator is energised. The 
plungers are of such a length that during early opera- 
tion of the actuator, before the brake has become worn 
the plungers are moved only slightly by the push- 
plate in the direction of the push-rod C. As the 
brakes become worn the diaphragm, push-rod and 
plate move increasingly further to the right until the 
plungers B are moved sufficiently far that the latches 
D drop into the next succeeding notches on the fixed 
housing. Thereafter, when the pressure is released 
from the pressure side of the diaphragm it is moved 
with the push-rod and plate to the left by the return 
spring E away from the plungers B so that their 
springs expand against the inner face of the non- 
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pressure plate F. As the diaphragm and push-plate 
continue to move to the left the combined force of all 
the plunger springs in the direction of the actuated 
member exceeds the force of the return spring in the 
opposite direction. Thus the entire actuator housing 
moves to the right until the springs are expanded to 
their normal condition at which point the holding 
latches G move up over and drop into the next notch. 
When the actuator has been advanced as above 
described, the diaphragm push-plate and rod move 
relatively the same distance to the right as they did 
when the actuator was in its initial position before the 
member became worn. Now in the advanced 
position, the push-plate operates on the plungers 
exactly as it did before and as the actuated member 
continues to wear the plunger latches engage the next 
notch. Only two notches are shown in the drawing, 
but as many notches can be provided as desired so 
that the actuator can accommodate itself to the 
maximum extent that the actuated member may 
become worn and still operate as intended. It is 
preferable that the adjusting latches D carry none of 
the reaction load when air pressure is applied and that 
this load be borne entirely by the holding latches G.— 
June 29, 1960. 


ELECTRICAL ENGINEERING 


838,103. December 18, 1956.—IMPROVEMENTS IN 
VARIABLE VOLTAGE TRANSFORMERS, Foster Trans- 
formers, Ltd., South Wimbledon, London, 
S.W.19, and Robert Edward Jennings, 57, Pine 
Hill, Epsom, Surrey. 

The present invention relates particularly to 
regulating transformers, parts of the windings of 
which are exposed for engagement by a contact 
brush or the like, the windings being either toroidal 
or of the straight-limb type, and the contact brush 
or the like moving in a circular, arcuate, or recti- 
linear path. With this type of transformer it is 
necessary to remove sufficient of the insulated cover- 
ing of the wire forming the winding and also to 
remove a certain amount of metal from the wire to 
ensure that the brush, normally formed of carbon, 
has a sufficient contact area and bridges adjacent 
turns. It is sometimes preferable to use a brush in 
the form of a rotatable roller, particularly where the 
regulator transformer is immersed in oil, and under 
these conditions it may be found that the roller 
may rest on the insulation between the turns of the 
winding without contact with any of the conductor 
wires. The specification therefore describes an 
improved method of forming a brush track, applic- 
able where a contact roller is employed, which avoids 
any serious reduction in the cross-section of the 
conductor wire and ensures that the contact brush 
or roller cannot occupy a position where it is not in 
contact with one of the conductor wires at least. 
One form of brush track according to the invention 
is shown in the accompanying drawing in which it is 
assumed that the winding is effected on a smooth 
flat surface A of toroidal or straight-limbed shape, 
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the conductors B employed being preferably enamel- 
covered in the usual manner and held in position by 
coating or impregnation of the winding with a resin 
or lacquer, such resin being conveniently a polyester 
resin, and being allowed to harden after application, 
This coating is indicated at C; it surrounds the 
conductors and holds the turns firmly in position, 
After the formation of the winding the working 
track for the contact brush D, which may be a copper 
roller, or a carbon-faced roller, is formed by clean- 
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ing the track surface by means of a rotating wire 
brush, the spindle of which is disposed at right 
angles to the direction of the conductor wires 
so that the direction of cutting is along the con- 
ductor. In forming the track the rotating wire brush 
is moved in the direction corresponding to the track 
to be formed. The insulating resin and the enamel 
covering of the wire if present are thus removed to 
form a series of depressions E between the turns 
but there is substantially no removal of the metal of 
the conductors themselves. The track obtained is 
thus of corrugated form as seen in section and con- 
sequently the contact roller moving over it always 
maintains contact with at least one of the conductors. 
—June 22, 1960. 


Catalogues and Brochures 


THE INCANDESCENT HEAT Company, Ltd., Cornwall Road, 
Smethwick, Birmingham.—Leaflet No. V60 entitled ‘“* Jetube 
Vitreous Enamelling.”’ 


W. LANGLEY AND Co. (MECHANICAL HANDLING), Ltd., 14-16, 
Magdalen Street, London, S.E.1.—Illustrated brochure describ- 
ing ‘* Jacacaddy ’’ lifting trucks. Details are given of a range of 
standard trucks, two- and four-wheeled, operated by hand, 
battery electric power, or mains electric power. 


KEITH BLACKMAN, Ltd., Mill Mead Road, London, N.17.— 
Publication No. G.9 dealing with KB thermostatic control, both 
relay and direct acting types, for use in gas-fired installations to 
effect economies in fuel and time by automatically controlling 
the temperature of solids, liquids or air. 


ELECTROTHERMAL ENGINEERING, Ltd., 270, Neville Road, 
London, E.7.—Second edition of the company’s “ Electronic 
Components ”’ catalogue. 


THE UNIVERSAL ASBESTOS MANUFACTURING COMPANY, Ltd., 
Tolpits, Watford, Hertfordshire.—Product catalogue for the 
Universal Magnum sheet in asbestos cement, providing full 
technical information on fittings and accessories required for use 
in design, specification and fixing. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


BRITISH INTERPLANETARY SOCIETY 


Mon. to Sat., Aug. 15 to 20.—Royal Institute of Technology, 
Stockholm, Sweden, Eleventh International Astronautical 
Congress. 


INSTITUTE OF METALS 


Mon., July 25.—Royal Institution, Albemarle Street, London, 
W.1, “ The Structure of Metals and Intermetallic Compounds, 
Linus Pauling, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day to Wed., July 22 to 27.—-ELECTRONIC AND COMMUNICA- 
TIONS SECTION : Olympia, London, W.14, Third International 
Conference on Medical Electronics, in association with the 
International Federation for Medical Electronics. 


ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Tues., Aug. 30, to Sat., Sept. 3.—The University College of North 
Wales, Bangor, Annual Conference, 1960. 


Advanced Engineering Courses 


Production Engineering. IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY, South Kensington, London, S.W.7. A full- 
time course in production-engineering commencing in October. 
The course will be of one year’s duration and successful candi- 
dates will be awarded the D.I.C. Students will be required to 
take three compulsory subjects: Industrial engineering ; 
management and industrial administration, and statistics and 
statistical methods. Prospective entrants should possess 4 
degree or equivalent, together with some practical experience. 


Production Planning and Control. UNIveRSIty OF BIRMINGHAM, 
Institute for Engineering Production, ‘‘ Southfield,” 16. 
Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course, September 19 to 30. The primary aim 0 
the course is to discuss methods of production planning and 
control and the application of systematic analysis to these 
functions with a view to the improvement or organisational 
and production efficiency. The course is intended for industrial 
executives, senior production engineers and controllers, O. an 
M. personnel and other specialists in related fields. Fee sixty 
guineas. 
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LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high or 
low pressure, these are selected by a push button control 
and cover a range of pressures up to 10,000 Ibs. p.s.i. 
Oil or water may be used and the unit only weighs 10 Ibs. 









We shall be pleased to furnish you with complete details. 


Te Wlacha tl: LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 


LIMITED LONDON S.W.|I 


PHONE: ABBEY 5429 TELEGRAMS: PREFERMENT, SOWEST-LONDON 














ETHWICK + BIRMINGHAM: - Phone SME 1181 Enter No. 572 on reply card 








Enter No. 571 on reply card 


























GENUINE <STUBS 
SILVER STEEL 


%& The best known brand in the world and the 
standard to which all other makers endeavour to i 
work, 





%& Accurate to .00025” for all sizes up to 1” 
diameter. 


%& Supreme surface finish—a heritage of crafts- 
manship. 


* Made in 163 standard sizes—a size for every job to 
save machining costs. 


GENUINE £ STUBS FILES also have the same 
heritage of craftsmanship behind them as GEN UINE 
& STUBS SILVER STEEL. 






Insist on,these quality goods by specifying GENUINE 
<a STUBS. 


PETER STUBS LIMITED 


WARRINGTON : ENGLAND 
FOUNDED IN 1773 


$S26 











Enter No. 573 on re 
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IN IRON & STEEL 
UP TO 17 CWTS. 


APPROVED 


HEAVY AND 
PROTOTYPES “AWKWARD” 
AND SPECIAL ‘ MACHINING & 
PURPOSE MACHINES GRINDING 


REPAIRS & SALVAGE WELDING FABRICATING 
BY METAL DEPOSITION IN PROFILE FLAME CUTTING 
STELLITE, CHROME, NICKEL Etc. AND GENERAL PRESSWORK 


Enter No. 581 on reply card 


MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE sis: $.P.0. Burners have 


ORE ~ 
IN GREAT BRITAIN a | than any other make 


LONDON 


Tel : Belgravia 3785 » 
MANCHESTER ; 
Tel : Blackfriars 3851 

SOUTH WALES 

Tel : SKEWEN 3383-3103 


BIRMINGHAM 


weacsom [Industrial Burners !/ FRICTION 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS ~- Tel 414 (4 lines) BM 











Enter No. 582 on reply card 





Look at the construction of a FLEX- 
HOISTA—6 strands each of 19 wires with 
an independent wire rope core, all per- 
fectly assembled yet all working independ- 
ently to give flexibility. 

They are continually subjected to both 
external and internal stresses and strains 
and to surface abrasion and pressure; these 
changes are taking place very rapidly when 
the rope is running. That is why it is so 
important to get the right rope for the job. 


FLEXHOISTA is made by a Company with 
close on a century of experience and ser- 
vice in ropes*. 





*For scheduled replacement, emergency or just 
honest advice about wire ropes—call in White- 
cross anytime. 





Fit the rope fit for the job — fit 


Section Movie of Kariba Hydro Generating Station. Scale } in to lin. 
Made to the order of Metro Vickers, Manchester. 


SCALE MODEL , 7 
hepa yn gy A le pert THE WHITECROSS CO. LTD. 


Industrial designers, engineers and architects, all who require three-dimensional models of 
scrupulous fidelity entrust this specialised work to the acknowledged experts, Basset:- 

Lowke Ltd. 

Your enquiries of any type of three-dimensional model, working or static, are invited. } 


Send for our Brochure SM/51. Scale models for publicity and exhibition free to executives 
WARRINGTON - ENGLAND : EST: 1864 


and purchasing agents. 


BASSETT-LOWKE LIMITED 


Head Office and Works, Northampton Enter No. 584 on reply 
London Office : 112 High”’Holborn, W.C.1 Manchester : 28 Corporation Street 


Enter No. 583 on reply card 
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“BROOM WADE™ on Point Duty! 
at the 
most up-to-date Marshalling Yard in Europe 


July 22, 1960 59 


This impressive battery of “BROOMWADE” Type 
EH241 Air Compressors has been installed by Associated 
Electrical Industries - GRS Ltd. in the Control Tower 
of the new Automatic Marshalling Yard at Margam 
near Port Talbot. 


The compressors generate a 24-hour supply of compressed 


For certainty of air supply, complete reliability is essential. 
That is why “ BROOMWADE” Air Compressors were 
chosen for this important installation. Their reputation 
for ECONOMY, EFFICIENCY and RELIABILITY is 
unrivalled. 


A range of stationary air compressors is available with 
outputs from 2 to 2,200 c.f.m. at 100 p.s.i. 





air for operating the points and wagon retarders. May we send you full details? 























‘~ . we e ™ f 3 z si . 
“Ne ee sete ee] 








« BROOMWADE” Type EH24I Air Compressors at the new Margam Automatic Marshalling Yard. By courtesy of British Railways, Western Region and Associated 
Electrical Industries GRS -Ltd. 


“SROOMWADE™ 


AIR COMPRESSORS AND PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS. 
Telephone : High Wycombe 1630 (10 lines) Telex : 83-127 














BROOMWADE" Type EH24] multi-cylinder air com- 


S50) veri ; 763 SAS 
r delivering 330 c.f.m. of free air at 100 p.s.i. 


Enter No. 591 on reply card 
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English Electric 132kV 
airblast switchgear 





incorporating castings by 
William Mills Ltd. 








// Photo by the courtesy 
THE ENGLISH ELECTRIC CO. Ty 





William Miills Limited 





Good ductility Good corrosion resist 






Good shock resist 






WILLIAM MILLS LTD * FRIAR PARK FOUNDRY FRIAR PARK ROAD + WEDNESBURY -_ STAFFS, STOnecross 2 
AB 





Enter No. 601 on Ff 
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strip pickling 





lhestner 


The Kestner organisation has a wealth of experience in 
pickling processes for all industries. We are able to 
advise you on all your problems. The illustration shows 
a large strip pickling tank fabricated in Keebush 
incorporated in a steel strip pickling section that we are 
supplying to a very large and well-known steel 
manufacturer in this country. 

Keebush, the well-known corrosion resistant plastic 
constructional material, is used wherever possible for 
plant handling corrosive liquors. 





Complete pickling plant by Kestners includes : 
STRIP PLANT - WIRE PLANT - TUBE PLANT - BAR PLANT 


Full particulars are obtainable on request of all Kestner 
pickling plant. 








Restner 


THE CHEMICAL ENGINEERS 





KESTNER EVAPORATOR & ENGINEERING CO. LTD. - 5 GROSVENOR GARDENS - LONDON - S.W.|I. 


Enter No. 611 on reply card 





an FO) ©) ae this isn’t a ‘gimmick’ 
HYDRAVERSAL SHEARS... ro P 
it’s a Shear necessity 































It seems to have become a habit to describe any 
new machine as “Revolutionary” —the word has 
lost its meaning— and most of these so-called 
revolutionary machines are the same old designs 
with a gimmick tagged on to them. This puts us 
in a quandary. For how else should we describe 
the Hydraversal Shears ? It does the work of 5 
machines, costs less than one. You can get rid 
of your plate shears, cropping shears, trimming 
shears, billet shears, slab shears —the Hy- 
draversal will do all their jobs better than they 
did .it themselves. Trim a sheet or crop a 
billet—without adjustment. You can't break it. 
The secret is the patented ‘reverse-scissor"’ 
action. Revolutionary ? Just a gimmick? Or, as 
we believe, a matter of intelligent simplification ? 
Plus know-how—136 years of it. 


BUILT TO THE RHODES STANDARD 





++ «Does work of 5 machines. 


Costs less than I. 


w OF WAKEFIELD 








JOSEPH RHODES AND SONS LIMITEO 
BELLE VUE + WAKEFIELD + TELEPHONE 2756 (3 lines) 


Enter No, 612 on reply card 
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BUELL 


Trade Mark We design and supply complete dust separation 


for dust extraction and industrial drying..,, 








plants incorporating Buell high-efficiency cyclones 
Multi-stage collector for 
Catalyst dust in fluidised bed 
reactor. 


(Van Tongeren System). Also complete installation 
for the economical and efficient drying of material, 
incorporating Buell (Biittner) Rotary Drum or 
‘Turbo’ Tray Dryers. Full information in our leaflets - 
“Drying Equipment” and ‘“‘Dust Collection’’. 


An installation of Buell Turbo Dryers supplied to the plastics industry 


BUELL LIMITED 


(A subsidiary of Edgar Allen & Co. Limited) 


THREE ST. JAMES’S SQUARE * LONDON S.W.1 


Telegrams: Allentare, Piccy, London Telephone: Trafalgar 2528 (3 lines) 
BS 


Enter No. 621 on reply card 





NON-ELECTRIC PUSH BUTTON CONTROLS 


AUTOMATION 





7 oe 
|—meomek, Bek Ba 
SIMPLICITY 


WITH 


MODERNAIR 


STOCK RANGE OF ( 
VALVES & CYLINDERS 


HYDRAULICS & PNEUMATICS LIMITED | 


WULFRUNA WORKS. VILLIERS STREET . WOLVERHAMPTON © TEL.: 24456 















Enter No. 622 on reply cat 





‘SPRING DOWEL PINS 


Ps 


MM ity... 


Cut down 
costs 


SOT Lae 


Constantly ° 
secu re 


HHH iin, 





f. j 
rs 

2 f 
ps. | ra 
XS < 


Spring Tension Dowel Pins 
ensure speed and economy 
in production. Keen prices. 
Phone: MARYLAND 4355 


STH 
Ove 3A’ 


PLAISTOW ROAD, LONDON, E.I5 


MANUFACTURERS FOR OVER 20 YEARS (Est. 1870) 
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Section of the intake screens 
for the Roxburgh Hydro. 
INTA KE SGREENS Electric. Power Project, New 
Zealand. Manufactured by 
Joseph Westwood & Co. Ltd. 
for the main contractors, 
Holland and Hannen and 
Cubitts (N.Z.) Ltd., and S.A. 
Conrad Zschokke, Geneva, and 
Downer & Co., Ltd., Welling- 
ton, who are building the 
Project to the design of the 


New Zealand Ministry of 
Works. 


WEST WOODs 


A VAN NS EN 


JOSEPH WESTWOOD & CO. LTD 


Contractors to H.M. Government Departments. Crown Agents for the Colonies. British Railways 
(British Transport Commission), etc., etc. Bridge and Constructional Engineers. Manufacturers 
of Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14. Phone: East 1043 


Telegrams : Westwood, Easphone, London. 


For the 
production and 
fabrication of 
Stainless Steel 
plant and 
equipment 


CONSULT 


FOR STAINLESS WORK, 
from gauge to plate thickness, 
produced in the Shops, or 


for complete site construction. 


A. J. RILEY & SON LIMITED, 


Enter No. 641 on reply 


Examples of circular, 
conical, dished 

and flanged, dished 
and flat flanged 
work produced by 
our Stainless 

Steel Department. 


OF BATLEY 


Typical examples 
of all-stainless 
condenser 
production. 


VICTORIA WORKS, BATLEY. Telephone: 657 (3 lines) Telegrams: Boilers 
London Office: Kirkman House, 54a Tottenham Court Road, W.|I. Tel.: MUSeum 
Enter No. 642 on reply 
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Two thoroughbreds... 


... both from the same stable. 


we 


a) ae x on oe a 





aia’ [a ; S74 So - vv . 5 fe jae. 
SSeS Ga GF 7 Fe he Baw ia De? BR Ve GE 


‘RO’ TYPE 





Roller-operated, no toggles, links or pins 
Simple single point adjustment 
Long life, uniform distribution of the driving load 


Low or high speeds 





Either direction of rotation 
Wear on feathers eliminated 
Unaffected by centrifugal forces 


Engagement or disengagement easily carried out at any speed 


Does not need to be held in or out of engagement 








EE TR MEE MEL 0 





NIE SNP AIRTEL OREN I IEE AERA RC DS A Be a eR 





Crofts ‘RO’ and ‘RM’ clutches are now being supplied in ever-increasing numbers for:— 


‘RM’ TYPE 














‘D , i 
RK ( VC LTIONATI LJ Pr Rotary Pumps, Generators, Fans, Packing and Biscuit machinery, Boot and Shoe machinery 
TC) a | Box-making machinery, Dairy machinery, Drilling machinery, Lathes, Laundry machines, 
U | Fee" ot 1 } Paint machinery, Printing machinery, Tea machinery, Textile machinery, Agitators, Bending 
» ‘RN rip i Rolls, Brick and Tile machines, Coal Screens, Woodworking machinery, Paper-making 
4 T re - a + machinery, Ball Mills, Cement machinery, Crushers, Grinders, Haulage and Mining machinery. 
rH f [ NA 
“a \ : r i } 
Send for Publication 5918/K 
4 
\ | 
a THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
: 8 nah sch nat Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 
E 
BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
Fi Enter No. 651 on reply card 
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‘ §$PRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES . 





Manufactured by 


JOHN TONK 860 
CENTRAL SPRING WORKS 
Furnace Hill, ‘SHEFFIELD, 3 


whey HGare 
TONKS SHEFFIELOS 





hone : 
SHEF tits 24679 


Enter No. 661 on reply card 








COWLISHAW 


WALKER 





400 TON 


PRESS 


for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 
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| STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION I 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 
Caters Oe 


| Bridgework and Riveted Work Tl 
of all descriptions. 


| BROWNLIE and | 





MURRAY LTD. | 




































































=e, 





COWLISHAW WALKER PRESSES with their 
fine craftsmanship and inbuilt dependability have 
that extra frame and slide rigidity which guarantees 





POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 | 


— —$—$<$<—<—. ——___— '| 





Enter No. 662 on reply card 





better pressings and longer tool life. 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, S.W.1. Telephone: ViCtoria 5472 













Enter No. 664 on reply card 











ROBSON 
CONVEYORS | 


ESTABLISHED 1906 ) 


Vim es ee: 


10 TON 
ROLLER TURNTABLE 













"™ inde ————___ 


"Geo. ROBSON & CO. (convevors) LTD. 
HODGSON STREET - SHEFFIELD. 


i ee ee 
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STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, | 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 4 














When ordering specify M.S.L. 






Write for full particulars to:— 


METAL STRUCTURES, LTD. 


Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 3781/3 Grams: Metstru, Southtot, London 





Enter No. 665 on reply catl 
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Evaporation 40,000 Ibs/hr., 
Steam Pressure 670 Ibs. p.s.i., 








Contract includes tal and ash handling plant; 
bunkers, water treatment plant, boiler hou: Rpipework.., 





Enter No. 671 on reply card 
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PARSONS are proud to be associated with the great new 


of Bey 
es 
~ 


2 
* 
‘ ? 
— 
gis. 4 | 
2 


completely integrated Iron and Steel Works which RICHARD 

THOMAS & BALDWINS LTD., are installing at Llanwern near 
Se 2 OTS e ; = Newport. At these new Spencer Works, PARSONS (through 
. x ) PAROLLE ELECTRICAL PLANT CO. LTD. the main 








contractors) are to install:— 


Three Turbo Blowers each delivering 170,000 cu. ft. of free air per | 
minute at 45 psig. 

Two 10 MW Turbo-Generators passing off steam at 175 psig. The steam 
conditions are (as on the Turbo-Blowers) 625 psig at stop valve 


with temperature 830 deg. F. 


bee 





turbo-blowers & turbo-generato 








C. A. PARSONS & COMPANY LIMITED 






HEATON WORKS » NEWCASTLE UPON TYNE ° 6 
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Stabbed 
witha 

stiletto 
at 

30,000 ft 











Airborne in stiletto heels, the maintenance of equilibrium may be marvelled at; but 





severe damage to aircraft floors is the unhappy consequence. A +s” metal-shod stiletto 
heel, for example, may readily apply a local pressure of two tons a square inch. This 
| Points to a pretty problem in aircraft strength/weight ratios. 

Aeroweb metal honeycomb structures, already used in many tamous aircraft, offer a 
solution. The saving of weight they effect in aircraft floors, for instance, permits the 





use of a surface that is proof against even the most deadly stiletto. 
May we send you details of Aeroweb core and of our synthetic resins and 
adhesives, too? 


AEROWEB metal honeycomb 


Aeroweb is a registered trade name 





CIBA (A.R.L.) Limited 


) : DUXFORD » CAMBRIDGE TELEPHONE: SAWSTON 2121 











AP580 


Enter No. 691 on reply card 
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the best electrodes 


VANDIVI 


~ 
) 
- 


LVIC 


CK 


Yy 


ate, or a 6 


a new name for 


TRAFFORD PARK, MANCHESTER 17 


Transformer D 
Associated Electrical 


Heating & Weld 


S 


. 


EH 


further details write to your loc 
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July 22, 


FIRST - 
PICTURE 
i ee 


_... then leave the rest to us. 











Specialists in the production 
of Deep Drawn Metal Pressings to 
individual requirements, we are 


confident we can be of service to you. 


We invite your enquiries. 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM 11. 


1960 




















Telephone : SPRingfield 4491 (PBX) 
Enter No. 711 on reply card 
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“HIGHFIELD 
FANCOOL” 



























Range of 

SPEED REDUCING UNITS 

to B.S.3027 : 1958 Standards 
now available. 


AGE ARS 


This range of gear units has been 
designed in co-operation with the 
British Gear Manufacturers Asso- 
ciation and also The Engineering 
Equipment Users Association to 
provide a range of gear units 
standardised in overall dimen- 
sions with other gear manufac- 
turers, yet maintaining our special 
features for providing the most 
efficient speed reducer of this type. 
The “Highfield Fancool’”’ Range 
consists of three sizes 4”, 6” and 8” 
centres and is in addition to our 
other standard ranges. All are 
available for early delivery. 

May we send literature? 


GEAR & ENGINEERING CO. LTD. 


Nile Street, Huddersfield. 
Telephone: Huddersfield 4490 (3 lines). 
Telegrams: Higears, Huddersfield. 









Enter No. 712 on reply card 





Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
ing round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 
unrivalled service and spare parts 
Organisation, and almost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That's why more 
Fordson power units than any other 
are used in industrial equipment. 

Write for detailed specifications. 








Wr 






































INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION, FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
Enter No. 713 on reply card 
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aking way for Modern Plaut 


Skill in dismantling consists of tackling a destructive job in a constructive manner and 
in obtaining maximum recovery and re-use of plant and machinery. Above is a typical 
example of Wards at work dismantling equipment in connection with the removal of 
large boilers and generating plant. Whenever there is a dismantling job to be done it is 
good business to remember this aspect of the Ward Group service. 


WORKS DISMANTLING DEPARTMENT 





PHONE - 26311 EXT. 205 
D.14 
Enter No. 721 on reply card 


THOS. W. WARD LTD - ALBION WORKS SHEFFIELD 
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Birfield Hilco Oil Reclaimers are new to this country. 
In effect they are miniature oil refineries which remove 
contaminants as quickly as they are formed. 


Consequently oil changes are kept to an absolute minimum. 








Birfield Hilco Oil Reclaimers are available for single or 











multiple engine installations of any horsepower. 


They are self-contained, compact, easy and quick to service. 
SUITABLE FOR TRANSFORMERS, VACUUM PUMPS, AND STEAM TURBINES. 








ttt 


Manufactured by I N T BE R M I T L I M I T EB D Member of the Wa Birtield Group 


BRADFORD STREET - BIRMINGHAM 5 + ENGLAND © PHONE: MIDLAND 7961 


Enter No. 731 on reply card 





















Gears 

for 
| power 
_ transmission 





| Whether you require an individual custom built gear unit of up to 


| Had h.p. or the quantity production of small gears for auxiliary Top : 300kW Alternator 

“drives, the fifty years’ specialised experience of the Reid Gear Com- driving unit transmitting 450 h.p. 
»Pany will reduce the cost to the minimum. Precision machined and with speed increasing from 

Psubject to a rigid system of inspection, Reid gearing is designed and 320 r.p.m. 10 750 r.p.m. 
“‘igineered for efficiency—resulting in more economical operation 
and reduced maintenance. Whenever you need gears and gear units, 
of any size or quantity, call in the specialists—the Reid Gear Co., Ltd. 
We also cut gears from customers’ own blanks and we are now able 
| quote quick delivery on ail orders for gears and gear units. 


Write (or *phone Fohnstone 861) for full details. 


Right: Turbine Drive transmitting 
550 h.p. with speed reduction 
from 4,000 r.p.m to 7§ r.pm. 


~ i 
R e D | d Every type—every size—for every need. sa — 


THE REID GEAR CO. LTD. LINWOOD Nr. PAISLEY. 














Enter No. 732 on reply card 
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EXPERIENCE . . . whenever there is 
a fire—be it in Industry, on an airfield or 
in a ship afloat—there is a new lesson to 
be learned; new clues to more rapid detec- 
tion and suppression to be gleaned. 
The Walter Kidde Company, analysing 
these clues, is constantly adding to its 
unrivalled experience in fire detection 
and suppression. 


ose who have 
he experience to judge 


he best BUY KIDDE 


Experience proves the necessity of detec- 
tors specifically suited to the nature of 
the risk. Kidde’s range of over a dozen 
different detectors—with operating prin- 
ciples ranging from thermocouple to 
ultrasonic, from pneumatic to infra-red 
—enable experienced Kidde engineers to 
specify the best detectors for every type 
of risk. 


Kidde Extinguishing Systems : 


Specialists in inert gas extinguishing systems using carbon dioxide, nitrogen, CF,BR, 
S —) ae b=} 5 3 
products of combustion, and argon. 


THE WALTER KIDDE COMPANY LIMITED 


Northolt, Middlesex. Telephone: VIKing 6611. 





Kidde have overseas manufacturing facilities in: The U.S.A., Argentina, Australia, Brazil, 
Canada, France, Germany, Italy, Japan and Mexico. Over 500 recharging Service Stations 
throughout the world. 


Enter No. 741 on reply card 






July 22, 1960 


THE ENGINEE, 














REGD, 


VALVE 
ACTUATORS 


*Valectric ’ Actuators ate available for power 
operation of all sizes of sluice and butterfly 
valves, penstocks, etc. They are readily adapted 
to existing valves. 


@ AUTOMATIC OR 
REMOTE CONTROL 


@ SENSITIVE TORQUE 
LIMITER FOR FULL 
PROTECTION 


@ ‘IMPACT CRACKING’ 
DEVICE 


® HAND-OPERATION 
IN CASES OF 
POWER FAILURE 


SEND FOR 
PUBLICATION P.12 (E) 


No. 2 Valectric 
operating a 36” sluice valve. 


MARPLE YS (3) LED, 


Head Office and Works: Kearsley Chambers, Stoke-on-Trent. Tel: 48627 
London Office: Hastings House, Norfolk St., Strand, W.C.2. “Tel : TEMple Bar 5705 





V/ALECTRIC 
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High pressure booster for 
sulphuric acid plant. 






Town’s gas booster 
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High temperature fan 
& 24 recirculation - 


fans for all 
urposes 


High omporetnes | fan 
for steelworks - 600°C. 


High pressure force! | 
draught fan forked 











ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11, 


"Phone : ViCtoria 2251/4. 
LONDON OFFICE: QUEEN ANNE’S GATE, WESTMINSTER, 5.W! 


*Phone : WHitehall 1923/4/5. 
Enter No. 743 on reply ¢ 
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These photographs are of two 
power stations in which are in- 
stalled HSBT Steam Turbines. 





Two 1,500 kW AXIAL FLOW 
back pressure turbine alternator 
sets (above) for the SUGAR IN- 
DUSTRY overseas and two 20,000 
kW RADIAL FLOW double rotat- 
ion turbine alternator sets for 
consumer and industrial power 
supply, YORK POWER STATION. 


The considerable experience 
of our team of specialist engineers 
in dealing with all types of Steam 
Turbines is available for on the spot 
discussions of any power problem. 


HSBT are pleased to supply 
full technical information con- 
cerning all their products. 


HAWKER SIDDELEY 
HUCCLECOTE, GLOUCESTER 


BRUSH TURBINES LTD. 
TELEPHONE: GLOUCESTER 67031 





TELEGRAMS: TURBINES, GLOUCESTER. TELEX 


A Member of the “WY Hawker Siddeley Group 
Enter No. 751 on reply card 


RAYNER POWER DRIVES 


Geared Motors 
} to 20 H.P. 


Infinitely 
Variable 
4 to 7} H.P. 


Compact purpose-made power drives are our business 
PETER RAYNER LTD RAYNER 


121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 53864/5 
Enter No. 761 on reply card 











Z MOTORISED VALVES ‘4 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess sTeet ) 
SPECIAL PURPOSE PLANT 

















» 


g GAS » OIL * CHEMICAL . 


AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer’s own design and specification 
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G&A. FIRKINS LTD. /  Seseeeeneg —. 


Tel : BROMSGROVE 3246/7/8 





FIRTOP 















to be 
constructive 
on any 
phase of 
mechanical 
handling. 


VISIT OUR STAND 
OLYMPIA 
14-19 NOV. 1960 


A i 
ane 
PUBLIC WORKS 
& MUNICIPAL 
SERVICES 
EXHIBITION 





Telephone 
Enfield 6622 
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CAD = 
7 Handle it 
= : 
Mechanically 
werrn 
MIAGARA 
Think of 
the time, trouble 
<= and labour 
~~ a plant 
: like this can 
Save you, 
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This plant was designed 
and built specially 

to meet certain quite 
specific conditions 

of work and 
product. It runs 
like clockwork at an 
extraordinarily low 
hourly cost. The 
feeding, the grading 
and the loading are 
quick, accurate and 
efficient. 
























NIAGARA 


SCREENS AND PLANT LTD. 
Straysfield Road, Clay Hill, 
Enfield, Middlesex. 
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SPECIFY ‘**‘REAVELL”’ 


FOR EFFICIENCY AnD RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i Tro 10,000 
LBS. PER SQ. INCH 


a — ror AIR, HYDROGEN, 


. ee See OXYGEN, NITROGEN, 
iia _—-~ and OTHER GASES. 


ns al 
ee atest a sti eel 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telephone : Ipswich 56124 (3 lines). 


aes 
=| 












Telegrams: “ REAVELL ” Ipswich 





Enter No. 771 on reply card 





Because it’s in the hands of a master 
» craftsman. This Marston light alloy 
si _— ‘ industrial heat-exchanger is being 
' made* with the same skill and 
attention to detail which typifies 
all Marston products. If you’re con- 
templating engineering, chemical, 
petroleum or nuclear power plant 
that calls for components to un- 
usual specifications, consult us at 
the design stage: our experts can 
contribute much to the smooth, 
speedy and economical execution 
of your plans. 































Process pliant 
Bursting discs 
Pressure vessels 
Special-purpose machines 
Pipework 
Heat-exchangers 


in aluminium, titanium and other 
non-ferrous metals 


*For British Oxygen Engineering Ltd, 


MARSTON EXCELSIOR LIMITED 
A subsidiary of Imperial Chemical Industries Limited 


Fordhouses, Wolverhampton 
MAR.280 


Enter No. 772 on reply card 
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Falmouth 


A new Falmouth landmark visible from far at sea is this 247 ft. 
high Stothert & Pitt crane built for Messrs. Silley, Cox & Co. 
Ltd. It is one of the largest balanced rope level-luffing cranes 
in the country and can lift up to 61 tons at 105 feet radius. 
Ward Leonard hoist drive ensures precise control on both 
main and auxiliary hooks. 

The 175 ft. maximum working radius enables 12-ton loads to 
be picked up from the far side of the new Queen Elizabeth Dry 
Dock which accommodates vessels up to 85,000 tons. 

For a hundred years the name “ Stothert & Pitt” has been 
linked with all that is best in crane design—a reputation to 
which this crane at one of Britain’s most modern dry docks 
adds fresh lustre. 


C 


LIMITED 
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STOTHERT & PITT LIMITED 


ENGINEERS : BATH : ENGLAND 
London Office: 38 Victoria Street, S.W.1 
Midlands Office: Gt. Western Bldgs., 6 Livery Street, Birmingham 3 


Enter No. 781 on reply 
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Keeping one step ahead of today’s requirements, 
the A.E.C. range of diesel engines have all the features 
necessary for unfailing reliable and economical 
operation demanded by the exacting conditions 
of modern industry in the factory and in the field. 
Compact in design, easily accessible, with 
a high torque and low fuel consumption, A.E.C. 
industrial diesels are the complete answer 
to the need of every type of power user. 
Power range: 50 b.h.p. to 275 b.h.p. (360 b.h.p. 
turbo-charged), horizontal or vertical. 











ply v 





A.E.C. LIMITED - DIESEL ENGINE 


AV1100G 

The most powerful of 
the A.E.C. power units, 
this 6-cylinder 4 stroke 
diesel develops 275 
b.h.p. at 1900 r.p.m. and 
gives extremely high 
performance with low 
fuel consumption. 


AV312 A 4-cylinder diesel produced to meet 
the demand for a compact 75 b.h.p. unit. Of mono- 
block construction the AV312 follows the general 
design of the well established A.E.C. 6-cylinder 
units, and employs the majority of working parts of 
the larger A.E.C. engines. 


DIVISION -« SOUTHALL -«- MIDDLESEX 


WHERE YOU NEED POWER 


\look €0 A.E.C. DIESELS 
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The Holroyd ‘Top Hat’ 
holds the shaft steady 
while you stir things up 


Its full name is Agitator-type-W orm-Speed- 
Reducer- With-Extended-Top-Bearing and it is 
particularly useful in the chemical and 

allied industries for mixer and stirrer drives. 

The extension of the top bearing within the gear box 
gives the shaft extra rigidity for the mounting of 
propellers, mixing blades, or fans. The output shaft 
can be of any length and project either up or down. 
There is a special sealing arrangement on the 
underside of the box which prevents oil leakage 
when the shaft projects downwards. 





spo\\\\omgn 


JOHN HOLROYD & CO. LTD. MILNROW, LANCASHIRE 


Enter No. 801 on rep!y° 





THE ENGINEER _ July 22, 1960 


PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 








FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXZMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 
COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex:1875 


— 87> 


eply Enter No. 811 on reply card 
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at last.. , 


an effective 
one piece double — 4. 
acting seal! 


Specially designed for double 
acting cylinders — the new 
*Hallprene” Patent Double 
Acting Fluid Seal. 







* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 


* Reduces costs 
* Simplifies piston design 
* One seal replaces two 


The new “Hallprene” double acting seal 
has been developed from the highly success- 
ful “‘Hallprene’’ Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 





PATENT DOUBLE ACTING FLUID SEAL 


(Paterts applied for) 


OLDFIELD WORKS, HAMPTON, MIDDLESEX. Molesey 2180 
TN SCOTLAND : WILSON PLACE, EAST KILBRIDE, GLASGOW. Ti w on Kilbride 20581 


P 4039 
Enter No. 812 on reply card 


RAILS, SLEEPERS 
AND EVERYTHING 
FOR SIDINGS. 
CONSTRUCTION & 
MAINTENANCE. 

















R. WHITE & SONS 


(ENGINEERS) LTD. 


G.P.O. BOX No. 2 WIDNES, LANCS. 
"Phone : WIDNES 2425 (3 lines) ’Grams : RAILS, WIDNES 





Enter No. 813 on reply card 
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buy one machine to 


SHEAR 
NIBBLE 

FORM 

CUT LOUVRES 
CIRCLES 
RINGS 


The Trumpf Universal Shearing, Nibbling, Flanging and Forming Machines, flange, dish, bead and slot in all 
Model TAS will perform these operations on ONE MACHINE WITH ferrous and non-ferrous sheets 
THE NECESSARY TOOLS, OR ON SEPARATE MACHINES 
TOOLED FOR ONE PARTICULAR JOB... just right for experi- 
mental or batch production. Fast, clean, accurate work, saving much 
time and the extreme cost of heavy presses and tools. 





15 sizes cover a thickness range of up to -36in. with various throat depths. 
plus three NEW COPY-NIBBLERS for production blanking and piercing, 
Trumpf really means versatility. 


Excellent terms: Monthly Account, Hire Purchase, or the FJ E Machine Hire Plan. 


Full details or technical advice for 
qJ &, your job from the U.K. agents 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 





Telephones: EUSTON 4681 (7 lines) 3771 (4 lines) Telegrams: Bescotools London NWI 
LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Telephones: CENtral 7606/8 Telegrams: Bescotools Birmingham 3 


Enter No. 821 on reply cari 
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comes the hard WAY... 


Siete sana 
a8} ORR ao 
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= ‘ ’ i 
= LEM SS Re 


si 
jj) WWW ss 
Y/ Wr If over 90 years spent in the design, . 

fabrication and erection of structural t 


\\) 
) 


yO steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 





WALKER BROS 


Sulu Engineers 


ESTABLISHED 1867 





WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL if 
LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: victoria 
Enter No. 822 on reply 
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roblems OVER his HEAD 


..Ne@ can rely 
On his... 





CRANES 


fete Smut 





JOHN SMITH (KEIGHLEY) LTD. 
P.O. Box 21 * The Crane Works ° Keighley ° Yorks. 
Tel: Keighley 5311 (4lines) grams: Cranes, Keighley 


London Office: Buckingham House, 19/21 Palace Street 
Westminster, London, S.W.1. Tel: Tate Gallery 0377/8 





Southern Counties Office: Brettenham House, Lancaster 
Place, London, W.C.2 Telephone: Temple Bar 1515 


Enter No. 831 on reply card 
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66-255 


London: Holborn 0414 


Telex 2-2682 
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LEATHER AND SYNTHETIC RUBBER. 


July 22, 1960 


Erdington 5459. 


yynebb aes F200 en0a 
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CHARLES WESTON & CO. LTD. 


Telephone: Pendieton 2857-8-9. 


Birmingham 


Wiig 


aa eaess 


il Seal 


ill be sent on request. 
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For 
Quays and 


Jetties 


you can rely on 


LARSSE 
ING 


Strength, water-tightness and resistance to 
corrosion make Larssen Piling the ideal Civil 
Engineering material for the construction of all 
types of water-frontages. Ease of driving and the 
economy provided by a very versatile range 

of sections, are additional advantages. 














Larssen Piling, newly-driven, duritig the extension 
of the West Jetty at the Scotstoun (Clyde) shipyard 
of Messrs. Yarrow & Co. Ltd. The Larssen Piling 
in the foreground, driven about 35 years ago, was 
found to be in first-class condition and showed no 
sign of deterioration. 


Consulting Engineers: KYLE & FREW 
Contractors: MELVILLE DUNDAS & WHITSON, LTD. 


IRON COMPANY LIMITED 
CENTRAL SALES OFFICE: 

CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 


TELEPHONE: MIDDLESBROUGH 46311 (13 LINES) 
TELEX: 58551 


LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C.2. 
TELEPHONE: COVENT GARDEN 1181/6. 
TELEX: 22480 





Enter No. 851 on reply card 
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The OWNER says — 

I like Arcon structures because they give me what 
I want — in this case a first-class, clean, spacious 
building, erected quickly and without fuss. 


The ARCHITECT says — 

The Arcon service helps me considerably — 
simplified planning, little or no expensive detailing, 
no structural engineering problems — and 

plenty of scope for good design. 


The BUILDER says — 


Arcon steel structures give me quicker 
completion — prompt delivery of components, 
earlier erection — and quality to be proud of ! 


THEY ALL AGREE atin ARCON 


4 


SIMPLIFIES BUILDIN 


TAYLOR WOODROW (ARCON) LTD 
41 WELBECK STREET: W1 - TEL: HUN 6666 


WEBS 


The sponsor companies forming the Arcon Group are: IMPERIAL CHEMI'caL INDUSTRIES LIMITED - STEWARTS AND LLOYDS LIMITED 
THE UNITED STEEL COMPANIES LIMITED - THE CRITTALL MANUFACTURING CO. LIMITED - TAYLOR WOODROW (ARCON) Limit 
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hitects: Thomas Billow, F.R.I.B.A., Architect to London Transport Executive 


SF trical Consultants: J. H. Plumes & Partners General Contractors: Tersons Ltd. 


A FREE LIGHTING SERVICE 


Our expert lighting engineers based in all principal cities of the 
U.K., will without obligation, advise you on any lighting problem 


large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 


PLANNED, EFFICIENT LIGHTING saves money all along the line 














igh-bay lighting using high-wattage tungsten lamps and metal reflectors at the Aldenham Works of London Transport Executive. 
Architect-in-charge: K. J. H. Seymour, F.R.1.B.A. 


FALKS, the long-established lighting specialists, 
designers and manufacturers of all 
types of fittings. 


FALKS 


PALER STADEL MANN €@ CO LTD 


HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 


Enter No. 871 on reply card 
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The International Combustion Organisation 
















INTERN 
Y ; 











secures the contract for the 
LARGEST STEAM GENERATING UNITS 


| 
ATIONAL 
{| 


July 22, 1960 


for the Southern Hemisphere 


International Combustion were responsible for the installation 
of the first 100 Mw boiler units in the Southern Hemisphere— 
two units at TALLAWARRA, Australia. 





THE ENGINEER 





4 100M 





Now at VALES POINT, Australia, two IC boilers of 200 MW 
capacity are to be installed :-— 


Continuous maximum rating: 1,350,000 lb/hr 
Steam Pressure : 2,450 lb/sq. in. 
Steam Temperature: 1,055°F 


Reheat Temperature : 1,005°F 


These will be the first high capacity controlled and 
assisted circulation boiler units in Australia and the 


first units in the country to employ a reheat cycle. 























In England, International Combustion Limited are building 
five 200 MW units and one 550 MW unit for the Central 
Electricity Generating Board. 


These projects indicate the confidence placed in IC equipment installed throughout 
the world, meeting the requirements both of large central electricity generation and 
the specialised applications of industry. 





G 


MEMBER OF ATOMIC POWER CONSTRUCTIONS LIMITED—ONE OF THE 
BRITISH NUCLEAR ENERGY GROUPS TGA s6H 
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Who said pressing? 


| We did! And we have some powerful arguments in our favour, in mechanical presses with 


capacity from 10 to 2,000 tons and bed lengths up to 25 ft. and hydraulic press capacity 





from 50 to 1,650 tons. Chassis members, wings, panels, fenders—these and a thousand and 
one other components for a hundred and one industries can be readily accommodated. 


No quantity is too large and the design and manufacture of all dies and equipment in our 


own shops enable us to meet with confidence the challenge of hairs-breadth tolerances. 


y it’s a big job call in 
Sankey OF WELLINGTON 


OSEP: : 
A 56! H SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE. TELEPHONE: 4321 WELLINGTON, SHROPSHIRE, TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRE 
atl Enter No. 891 on reply card 
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ather & Platt 
UMPS & MOTORS... 





_.. for POWER STATIONS =| 


Illustrated are three of five sets of Mather & Platt Induction Motors and Lonovane pumps, installed in a C.E.G.B. 





Generating Station. 


The Induction motors, each rated at 2,350 b.h.p. at 375/373 r.p.m., working from 3 phase, 50 cycles, 6,600 volts supply 


~ eremmetee: poste 


drive the Lonovane pumps, which have a 72in. suction and delivery. 


These pumping sets are each capable of delivering 93,000 g.p.m. against a 70ft. head. 


| MI Pliiomce mele 


LIMITED Telegrams: Mather, Manchester 


Ee ee 


Telephone: COLlyhurst 2321 





PARK WORKS, MANCHESTER, 10 


A69/1 Enter No. 901 on reply card 











PENI ca “ ? 
eo ee Gee GD SS SS SS ee eS ee ee ee ee ee ee ee ee ee ee ee ee oe 








(SS ee ee ee Se ee ea 


a ee a ee 


io id ENGINEER _ July 22, 1960 





HIGH PRESSURE FANS MUST 
BE PRECISION ENGINEERED 
FOR OUR NEEDS 


High Pressure fans en- 
gineered in two types, cast 
iron and steel plate. Capa- 
cities ranging from 8,000 
c.f.h. to 200,000 c.f.h. in 
pressures from 6” to 56 w.g. 
Supplied belt driven or 
motorised. 


THATS 
WHY | 
SPECIFY 








S.P. TYPE 
FAN 


Mec exces cee meee es crees ee Ca SS SS 


‘Alcosa’ products include: 


Positive Pressure Blowers; Braz- 
ing Equipment; Industrial Gas 
Equipment (including Soldering 
toves, Gas and Oil Burners and 
other specialised equipment) ; 
Fans—low, medium and high 
pressure ; Furnaces —Gas or Oil 
fired; Forges—Handand Electric; 
Specialists in Hot Brass Stamp- 
ing Furnaces, Gas or Oil fired. 





ALCOSA 


a 4 
Pon yor 





WILLIAM ALLDAY AND COMPANY LIMITED 


Incorporating A. H. Wilkes & Company (Industrial Gas Equipment) 
Head Office : ALCOSA WoRKS, STOURPORT-ON-SEVERN, WORCS. 
Telephone: Stourport 2311-4 Telegrams: ‘Yadall’ Stourport 

London Area Office: 158 Birchanger Road, South Norwood S.E.25 

Telephone: Addiscombe 1162 & 1295 


Enter No. 911 on reply card 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


If so please phone at once and allow us to quote 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Road, New Barnet, Herts. 


Elektron House, Brookhill 
Telephone: BARnet 3901/5187 











Enter No. 912 on reply card 
SIUUTUVNUVUUUO vA AAU TNLU 


Es Keep ahead in safety ... 


- eversafe by e r0a k 


SAFETY HELMETS 


EVEROAK Safety helmets are 
manufactured under British Standard 
Licences—your guarantee of a first- 
class safety product. 


PRICE 17/6 EACH 


EVEROAK gives complete head 
protection for those working in: 
Quarries, Mines, Building Sites, 
Ship Yards, Refineries, etc., etc. 










CTT TT 


@ AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 

‘S 
‘ EVERITT W. VERO & CO. LTD 
EAST DULWICH ROAD - LONDON S.E.22 


Svante 11 AL 


NUON ETAT Ml 
Enter No. 913 on reply card 








A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘‘ snap ’’ ensuring a perfect 
seal in a matter of seconds. 





Rubber gasket in position and 


For permanent or semi-permanent pipelines joint ready to pull over. 


*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE’ 


Flexible Joints for Pipelines 


leakproot.cafe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 





joint. 








%.G. 
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MECHANICAL 
UBRICATION 


-THE 
OOD-STREAM 
F A MACHINE 













THE AUTHORITY ON LUBRICATION 






TECALEMIT LIMITED - (SALES EN) 
PLYMOUTH - DEVON 
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Tecalemit Mechanical Lubrication Systems save power, lubricant ani 
labour, and greatly increase the working life of your machines. They are 
infinitely flexible, and can be fitted into new designs or existing machinery, 





With Tecalemit Mechanical Lubrication, bearings need no longer le}, 
accessible to hand oiling, and there will be no forgotten, neglected or} 
under-oiled bearings to cause costly breakdowns and production hold-ups} ” 
Nor is there any danger of messy excess lubricant spoiling products. 
Tecalemit Mechanical Lubrication Systems provide accurately regulatel} 
lubrication to each individual bearing, at the correct intervals. 





The BRENTFORD is a fully automatic multiline oiling system, with from 
one to twenty lines, each with its own independently regulated pump, 
The unit takes its power from the rotary or reciprocating motion of th 
machine it serves, or can be supplied with its own electric motor. 


The BIJUR is a single-line system, with one central pump supplying up 
100 points. Each outlet is equipped with a metering valve which gives 
pre-determined regulated supply of oil to each bearing. 





Tecalemit Mechanical Lubrication can solve your problems and spell 
your production. 





To TECALEMIT LTD. (Sales EN ) PLYMOUTH, DEVON 


Fill in this coupon and post Please send me full information on:— 
it today. If you have a Tecalemit BRENTFORD Mechanical 
particular application or Lubrication 
trouble-spot in mind, by all TheTecalemitBIJURSingle-LineSystem 
means enclose a note, a All Tecalemit Mechanical Lubrication 
sketch or a drawing. You systems for grease and oil 
will be under no obligation Tenclose details of a particular 
whatsoever. lubrication problem. 














COMPANTY.........ccccccscscscccccccsccccccccccvcssnccscescceecssssocenseessscccesescoeeessccescssncccescsessesseten 







ADDRESS. 2c iccccscccesccosscscscccccecssccsssccccssccsscnesscscnccnnansssessonccssnescensssssesossccasesensnecetl } 











Enter No. 921 on reply 








ITHE ENGINEER _ July 22, 1960 








— 


Overhead Electric 
Travelling Cranes by 











E.0.T. Cranes up to 50 tons S.W.L. and 100 ft. span ' 
Electric Hoists up to 15 tons S.W.L. eed rane and Ost 


Jib Cranes, Goliath Cranes, 


Winches, Telphers & Runways. Compa ny Limited 
Lodge Causeway, Fishponds, 
7 Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 
ry. 
he 











1 or 
aps.) 


|. @=)> LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


pti \y a TELEPHONE: CARDIFF 23641 (SLINES) 
res i : vs 
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peti Manufacturers of Mild Steel 


CRANE BLOCKS 


TACKLE BLOCKS 


AND PATENT SNATCH BLOCKS 
for Wire Rope 


aie 















Stocks of Shackles. Hooks, Swivels, Joining Links, Wire 
Rope Fittings, Rigging Screws, Awning Screws, Lashing 
Screws, Lcendon Pattern Blocks, M.C.I. Blocks, Chain 
Blocks, Girder Trolleys, Wire Rope Reels, Springs 


Ame fap Wome | HEBEL | ee 





eeee* Qe iw 







































 LOVERIDGE L? = % 















































NY Tale Me) g Brochure 
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We cannot deal with sheep or goats, but 





the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 


Moisture from steam 





Dirt particles from gases 


Carry ie ae 





SEPARATOR’ DIVISION 





Jj. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGO 
Telephone: East Kilbride 20591 Telegrams: ‘Hoisting’ East Kill 
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TRADE \Stredley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. I’ 


Belper. Derbyshire. 
Telephone: Belper 12 


22, 1960 
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May we pick the winner for you... 


When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze, or 
Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof... will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Works, North Circular Road, London N.W.2. Tel: GLAdstene 6377 17324 


The choice 


is often 


difficult 
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VULCAN WORKS, 
Telephone : DEANSGATE 4648-9. 


RECLAIM USED CORE WIRE WITH 
MANCHESTER-BUILT 
KANE & ROACH 
CORE WIRE STRAIGHTENERS. 


RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 


CAPACITIES }” TO 3” DIA. AND 
tx” TO 3” DIA. WIRE. 


ROLLS OF HARDENED STEEL. 
FOR DETAILS WRITE TO 


JACKMAN & COMPANY LIMITED 


BLACKFRIARS ROAD, MANCHESTER, © 3. 
Telegrams : ‘‘ BLAST ’? MANCHESTER. 


W. 
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Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L 





DOUBLE HEAD BOLT SCREWING MACHINE 


ASHTON-UNDER-LYNE, ENGLAND 
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| 


The 


BIBBY 
Kesttient | 
COUPLING | 


World famous for outstanding per- 


oe — = — - i - an — ~ —. —--~ — a 


formance and reliability. Made ina 
wide range of types, all employing the 
same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan 
Shaft, Turbine, Shear pin, Controlled 
Torque, Spacer and others. 

2 i 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W: 
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Technical booklet gives; 
you full facts on 


WELTEXA SYSTEM 


Introduced in recent years, WELTEXA Stainless Steel Piping 
System has already proved its efficiency and economy, in diverse 
applications. WELTEXA is an entirely new conception of 
piping—a comprehensive range of standard units, in six bore 
sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assem- 
bled, dismantled and re-assembled time and time again by 
comparatively unskilled labour. The bores are exact bores, or an 
alternative system is available to nominal bore, Schedule 5. Swept 
bends and a unique system of gasket jointing eliminate all 
bacteria-harbouring crevices and ensure an uninterrupted flow, 
free from blockages of any kind. Standard straights, bends, tees 
and reducers permit a wide variety of applications, while further 
units can always be purchased for expansion or variation. 


Write for the WELTEXA booklet today 


WELTEXA 


STANDARD UNIT LIGHT WALL 


STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM 
Enter No. 962 on rep 
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PROMPT PIPESMEN WHO NEED NO PROMPTING Pipesmen Grant, Maddox, Powell 


and Pacitti cover four of the nine internal service areas in Britain. Their pledge (along with our five other 


pipesmen, too busy to pose for the photographer!) is ‘delivery on the dot’. Whichever area you are in, 


there is Someone ready to ensure that your order for Allied cast iron pipes, gutters and fittings is carried 
out promptly. He is your personal pipeline to the Allied Service. You will issue your order or send him 
drawings. He will take off the quantities required and send you any information you may need. You 


can depend on it—and him. For area 1 Telephone Stockton 65291; for area 9, Falkirk 2441; for all other 


Al 


REGO. TRADE MARK 


areas, Wellington (Salop) 510. 


rainwater and soil goods division of A L Li E D : RO hi FO U J D ae RS 


KETLEY WELLINGTON SHROPSHIRE 
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DEMINERALISATION 


Supplied to many of the leading Industrial Organisations and 








a 
mee 
—_ * 











Corporations in Gt. Britain and Overseas, including 


Allen & Hanburys Limited 

Anjala Paper Mills, Finland 

Associated Ethyl Company Limited 
British Cellophane Limited 

Central Electricity Generating Board 
Chemstrand Limited 

Courtaulds Limited 

Enso-Gutzeit OY, Finland 

Fisons Limited 

A. H. Hunt (Capacitors) Limited 
Lastex Yarn & Lactron Thread Limited 
C. A. Parsons & Company Limited | 
Pfizer Limited 

Seager, Evans & Company Limited 
The Burma Pharmaceutical Industry 
Tyne Chemical Company Limited 
Veitsiluoto OY, Finland 

















Demineralisation plant installed in 
a synthetic fibre factory. Capacity 
11,400 gallons per hour. 


WATER 


BOBY 


TREATMENT 














on right 

Small demineralisation plant, 
capacity 200 gallons per hour, in- 
stalled in a research laboratory. 







WILLIAM BOBY & CO. LTD. Setabtined in so78 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. Telephone: RICKMANSWORTH 420 
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WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. Pt) RPTABLE 


LTD., 


HARRISON WORKS, FLOW M ETER 


HALSTEAD, Essex. 
Tel. Halstead 2129 








o 
Specialists in the Batch Production Accurate to + 2% 
of Intricate Fabrications or Single over the whole range 











Weldments up to 2 tons in | piece. Measures within four ranges 
H 4 , ” i * Q” Allranges automatically 
Shearing 6 0 be 3 ’ Rolling 6’ 0 ne 
x 1”, Forming 6’ 0” x 4”. * Models with Septh of 
Flame Cutting. Spot Welding psy ane a. 
Instant readings, illuminated 
scale 
Enter No. 992 on reply card Full 360° traverse. 

Temperature range — 20° 
to + 120° C. 


from £55.6.0 complete 
in toughly constructed 
wooden cabinet case. 


We have a range of over 
1500 instruments. Technical 
department available to solve any 
individual problems. 





all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 


pote ere ee 


| Please send me without obligation 
| further details of your instruments. 








7 

: | NAME 

TS We specialise in | Ce 1 
oS Perera 
ORSTER & SONS LTD AIR DUCT HEATING UNITS seine | 
FORGEMASTERS AND ENGINEERS AND ! placiniatéteuavers a 6 Caiie,a oie oie: aiatatar eae | 
COPPERAS BANK FORGE, SUNDERLAND OVEN HEATING = (jij 

TEL : 2876 "GRAMS : ‘ FRAMES , S’LAND INDUSTRY Se 1 


| 
| 
; .OPANCOL LIMITED | 
1 


ELTRON (LONDON) LTD. 20/21 TOOK’S COURT, LONDON, E.C.4. | 
Strathmore Road * Croydon E.1. 
Telephone: Thornton Heath 1861 L 
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SPECIALIST) 


QI 


iN 


DESIGNERS AND 


MANLIEACTURERS SCREW CONVEYOR 


CONVEYING AND 
ELEVATING EMINENTLY SUITED FOR 


EQUIPMENT 
CONVEYING BULK MATERIAL 


BS AUSCOINE ALONG HORIZONTAL 


& SON LTD. 
GLOUCESTER 


Phone: 21055/6/7 Cable: BARRON Gloucester 


pla by ne Toten 8 ac ithe 


DISTANCES OR CAN BE USED 
AT ANGLES UP TO 30° 
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rotary 
positive 
blowers 


000000 0 0 












gas 
boosters 


oo 000000 


vacuum 
pumps 

vapour 

compressors 


SnD oo Oo 0 0 8 


























Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co.(Cupar) Ltd. 


Sole Licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 
U.S.A. 


already operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON °: OIL 
AIRCRAFT -: FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO, (Cupar) LTD. 


Hillside Foundry, Cupar, Fife 
Tel.: Cupar 2091/2 
ao 6 6 6 8 co ¢ 9 8 Oo 
een Sie ne RS 
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“Goin’ like a bird with them new 
L & C Piston Rings, ain’t she, 





| “Which one are ye talkin’ aboot then? Ye’d do far 


Manufacturers of the well 
known “Patent Double Action 


Piston Rings’ for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





“Bh Pp” 


“Engines... . like a bird 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


July 22, 1990 THE ENGINEER pi) 


Chief ?” 









.... lovely!” 


better to keep your mind on the engines. 
Don’t ye think they’re goin’ like a birrrd 
since we fitted those L & C piston rings ?” 


OA/6064 
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SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 


require prototypes o 
quantity production. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc,. etc. 


Main control 


etc. 


*ELECTRONICS 


panels and boxes, receiver chassis, 





r pilot runs as well as those whose demand is for 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 


cabinets, instrument 





Our Sheet Metal Working Plant includes: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 





— 
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| Your guarantee of satisfaction 


















Always refer to the 


STANLEY 
<«A” EDITION CATALOGUE 


The ‘Stanley’ range comprises all that is best in:— 
Surveying Instruments and Equipment 
Drawing Instruments 
Drawing Office Equipment 
Drafting Machines, Drawing Scales. 
Mathematical Instruments:- 
STANLEY ‘A’ EDITION CATALOGUE — Planimeters, Integrators, Integraphs, 
—= ——— Harmonic Analysers, etc. 


LONDON ENGLAND 





Copies of the ‘‘A’”’ Catalogue will be sent on request. 
(Enr. Al.) 
Head Office and Main Works :- NEW ELTHAM, LONDON S.E.9. 
Phone: ELTHAM 3836. Grams : “ Turnstile’’ Souphone, London. 
Showrooms : — 79/80 High Holborn, London, W.C.|. (Holborn 2684) 
W. F. STANLEY & CO., Limited Branches : — 13, Railway Approach, London Bridge, London, S.E.!. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7130) 
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All round 


protection Te? La : oN 
a ; < ENS : . | AS 
against : ; ? aah 
ANS 


corrosion 


Wherever hot-wet metal surfaces are found 
—with temperatures above 170°F—‘Apexior 
——| No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- 
_ Standing coating provides effective low cost 
protection for expensive boiler plant... 
means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
[ ensures that any scale which does form will 
) be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for | 
booklet “Preventing BoilerCorrosion’’. 













‘4 
| lastingly ensured with 
| APEXIOR |” 5 
f aoe | BRITISH PAINTS LIMITED Abextor Division . 
REGISTERED ; — Portland Road, Newcastle upon Tyne, 2. mt: i 
No.1 Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool Oe < : 
MONEY * ADELAIDE * DURBAN * CAPETOWN * CALCUTTA * TRINIDAD * NEWYORK * DUBLIN, OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. a 











BPL/A49 
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High Galle Saft Gy Sin & Now Krv0us Castings 
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MAKING 4 











Wolverhampton Office: 
BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone 21455 


Tysecey Founpry Lip. 


(7 ACOCKS GREEN 1283 


JAMES ROAD, 
BIRMINGHAM, 


Ser the General Engineering Machine Fo b: Electrical Trades 








Telephone: 
Telegrams: 
Tyseley Foundry B’ham. 
TYSELEY, 
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Special Offer! 
EDWIN DANKS 
OF OLDBURY 


ANNOUNCE A REDUCTION OF 
7 1° 
2/70 
FROM THE STANDARD LIST PRICES OF 


Oldbury Chain 
Grate Stokers 


ordered in the twelve months commencing Ist November 1959. 
Hire purchase terms are available from that date. 





EDWIN DANKS & COMPANY (OLDBURY) LIMITE! 


OLDBURY, BIRMINGHAM. 


LONDON - BIRMINGHAM - CARDIFF - 


GLASGOW : 


Price Reduction 


This offer is made in recognition of the national importanc 
of maintaining a healthy coal industry and in support di 
the National Coal Board Campaign. 












Proved by 17 years’ successful operation, the Oldbun) 


Stoker endorses the claim of the National Coal Board tha) 


coal, the home produced fuel, is competitive in price any 
performance with other fuels. 


The Oldbury Stoker, the first successful chain grate stokt!| 
for shell boilers, was developed by Edwin Danks of Oldbur) 
in 1942, with the prime object of burning efficiently lov 
grade slacks, owing to the shortage of graded fuels.  To-di); 
more than 6,000 Oldbury Stokers are in the ronda 
industry, burning all sorts of solid fuel— 


ECONOMICALLY by reducing fuel and labour costs. 
SMOKELESSLY in compliance with the Clean Air Ady 









Manufacturers who appreciate the manifold advantages 4 
burning Britain’s native coal are invited to send for details ¢ 
our Special Offer and Publication 1618 — THE OLDBUR 
STOKER. ; 







Telephone: Brierley Hill 77311 


MANCHESTER - 





LEEDS ° NEWCASTLE-ON-TYM 
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CLASSIFIED ADVERTISEMENTS 


puBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 


Lineage Rate. 


4/6 per line of approximately 6 words. 


Minimum 18/-. 


PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (I2 column inches) and upwards, e.g., 4-page £29 10s. 


54/- per single column inch and pro rata. 
4-page £54. 


12 lines to 1 inch. 
Full page £100. 


FOR SALE - MACHINERY, etc., WANTED : AUCTION SALES -: SITUATIONS WANTED : SUB-CONTRACTING : DESIGN SERVICES : FOR HIRE 


Lineage Rate. 


4/- per line of approximately 6 words. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (I2 column inches) and upwards, e.g., }-page £25 0s. 


Minimum 16/-. 


Inch Rate. 





48/- per single column inch and pro rata. 
4-page £48. 


12 lines to 1 inch. 
Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


publi, 


for p 





Ad: : 
Aacver 


Urgent advertisements may be telephoned to CENtral 6565. 


should be addressed to:—Classified Advertisement Dept., “‘ THE ENGINEER,”’ 28 Essex Street, Strand, London, W.C.2 





PUBLIC APPOINTMENTS 


ROYAL MILITARY COLLEGE 
OF SCIENCE 


SHRIVENHAM 








ASSOCIATE PROFESSORSHIPS 





Three pensionable posts for men of high standing 
intheir subjects as follows : 

(a)in the Department of MATHEMATICS and 
PHYSICS with special interests in Ballistics ; 

(b) in the Department of CIVIL and MECHAN- 
ICAL ENGINEERING with special interests in 
Applied Mechanics, including Fluid Mechanics ; 

(c)in the Department of CIVIL and MECHAN- 
ICAL ENGINEERING with special interests in 
Applied Thermodynamics. 

The successful candidates will be expected to 
undertake and lead research in their own fields and 
to teach at degree and post-graduate level. Salary 
£2300 to £2600 (under review). Starting pay may be 
above minimum. Existing superannuation rights 
preserved where possible. Secondment from, or 
transfer to, Scientific Civil Service possible. The 
College is residential ; rented houses available for 
married men, and quarters for single men. Write 
Civil Service Commission, 17 North Audley Street, 
London, W.1, for further particulars and applica- 
tion form quoting S/5156/60. Closing date Sth Sep- 
tember, 1960. E5372 


PUBLIC APPOINTMENTS 


EAST ANGLICAN REGIONAL 
HOSPITAL BOARD 





REGIONAL ENGINEER’S DEPARTMENT 





APPOINTMENTS 





(1) ENGINEERS, GENERAL GRADE (MECH- 
ICAL) 


(a) Corporate members 
£1160 to £1600. 

(b) Associate members Inst. H. & V.E.: Salary 
£910 to £1400. 

(c) Graduate 
£910 to £1205. 


(2) ENGINEERS, GENERAL GRADE (ELEC- 
TRICAL) 


Inst.Mech.E.: Salary 


members’ Inst.Mech.E.: Salary 


Graduate members Inst. E.E.: Salary £910 to 
£1205. 


Candidates appointed will be engaged on design 
of central heating and hot water systems, air con- 
ditioning equipment, &c., including design of steam 
boiler plant, laundry installations OR electric light- 
ing and power installations, radio and telephone 
installations and electronics in relation to hospital 





UNIVERSITY OF TASMANIA 





LECTURESHIP OR SENIOR 
LECTURESHIP IN FLUID DYNAMICS 





The University invites applications for the above- 
mentioned position. 

The salary grades for Lecturers are Grade II 
£41450 by £A60 to £A1630, and Grade I £A1630 by 
£460 to £A2050, and for Senior Lecturers, £A2150 
by £A60 to £A2510. It is expected that by the time 
the appointment is made, these scales will be Lecturer 
Grade If £A1610 by £A70 to £A1860, Lecturer 
Grade 1 £A1860 by £A70 to £A2350 and Senior 
Lecturers £42450 by £A70 to £A2870. Appoint- 
ment will be offered within one of the grades accord- 


ing to qualifications and experience. 


Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Gommonwealth, 36 Gordon Square, London, 


Applications close, in Australia and London, on 
Tth September, 1960. E5432 





EAST SURREY WATER COMPANY 


ENGINEERING ASSISTANT 








The Company requires the services of a qualified 
CIVIL ENGINEERING ASSISTANT on_ the 
Permanent staff to assist initially with a £750,000 
capital works programme. The Company at present 
Supplies an area of 280 square miles with 15 m.g.d. 

‘ousing accommodation will be provided, if 
Tequired, and removal expenses paid. 

Starting Salary will be between £1000 and £1250 
Ph sam, according to experience, with pension 

Ap lications, giving details of age, education, 
so cations and experience, should be received by 

¢ undersigned by ee Ist OE 1960. 


. ALES, 
B.Eng., A.M.I.C.E., M.L.W.E., 


London Road, Chief Engineer. 
Redhill, Surrey. : E5360 





NATIONAL COAL BOARD 





NORTH EASTERN DIVISION 





CIVIL ENGINEERING ASSISTANT 





ae ENGINEERING ASSISTANT required 
the Ry Area Headquarters, Grimethorpe, Nr. 


in Candidates Should have professional experience 
a Wil Engineering. Experience in projects through 
Hs arlous stages from inception to completion and 
ply yo documents and administration of con- 
the tie eae. Duties include giving advice on 
installation sa! engineering aspects of surface 

an assist¢ H a i “ - 
struction issistant in planning and recon 

Ealary : £750 to £1150. 
“ apely, Siving full details to Area Staff Manager 
ve address by 30th July. E5441 


g' ing projects. Experience in estimating and 
in the preparation of specifications desirable. 

Candidates appointed under (1) (a) or (b) will be 
responsible for a small design team for all aspects of 
mechanical engineering services in large hospital 
building projects. 

(3) ENGINEERING DRAUGHTSMEN (MECH- 
ANICAL AND ELECTRICAL) 

(i) Salary £1030 to £1250. 

(ii) Salary £870 to £1010. 

(iii) Salary £550 to £850. 

Candidates for (i) and (ii) should have H.N.C. or 
O.N.C. and be experienced in the design of engin- 
eering works and the preparation of tender drawings 
and specifications under supervision. 

Candidates for (iii) should have had three years 
practical and theoretical training including site or 
workshop experience with suitable technical experi- 
ence in engineering drawing. 

Applications, stating age, qualifications, experi- 
ence and details of present position, with names of 
three referees to Secretary of Board, 117 Chesterton 
Road, Cambridge, by 31st August, 1960. E5423 





MINISTRY OF AVIATION 





KIDBROOKE, LONDON 





TECHNICIAN 





Ministry of Aviation, Kidbrooke, London, require 
TECHNICIAN to assist in the preparation of pack- 
aging specifications for a wide range of Service 
stores. Qualifications: Recognised engineering 
apprenticeship. O.N.C., appropriate City and 

uilds Final certificate or equivalent practical 
experience in packaging, and sound knowledge of 
packaging to Service requirements, preferably as 
applied to spares for road making plant or vehicles 
generally. Salary £720 (age 26) to £900, Applica- 
tion forms from the Manager (P.E. 2208), Ministry 
of Labour, P. . Register, Atlantic House, 
Farringdon Street, London, E.C.4. 26 





CENTRAL ELECTRICITY 
GENERATING BOARD 





SITE SAFETY OFFICER 


A SITE SAFETY OFFICER is required for the 
Rugeley (Staffs.) Power Station Site of the Central 
Electricity Generating Board. A thorough know- 
ledge of the Factory Acts and Building Regulations 
is essential and experience of actual site construction 
is desirable. Salary in the neighbourhood of £1000 
per annum commensurate with experience. 

Applications in writing should be sent to: 

The Resident Engineer, 
Mott, Hay and Anderson, 
Rugeley Power Station, 
Rugeley, 

Staffs 


St Sy 
not later than 3rd August, 1960, E5433 


PUBLIC APPOINTMENTS 
GOVERNMENT OF TANGANYIKA 





CONTROLLER 


CONTROLLER of Apprentices and Trade Testing 
(male, aged 30 to 40) required : 

(i) To assist in the encouragement of apprentice- 
ship schemes, the drawing-up and registration of 
suitable apprenticeship agreements, the placing of 
apprentices with suitable firms and supervision of 
their training. 

(ii) To initiate schemes of trade testing of artisfns 
of all nationalities in a variety of trades connected 
with the major industries in the Territory. 

(iii) To advise on the framing of any legislation 
relating to apprenticeship or trade testing schemes or 
to industrial training in general. 

(iv) In carrying out these duties the Controller will 
be required to collaborate, when necessary, with the 
other appropriate authorities in Tanganyika and in 
the other East African Territories. 

Candidates must possess wide practical knowledge 
of manual skills, craft processes, apprenticeship 
schemes and testing techniques under advanced 
industrial conditions. Industrial experience should 
be supported by sound theoretical knowledge relating 
to building or engineering industry and candidates 
must be able to mix well with their colleagues in 
Technical Education and representatives of employers 
and workers. Candidates with degree in Engineering 
or Science or equivalent, i.e. A.M.I.C.E., A.M.LE.E. 
or A.M.I.Mech.E. preferable. Post on contract/ 
resettlement grant terms. Salary scale £1677 to 
£1863 inclusive. Quarters at low rental. Free 
passages and medical attendance. Education allow- 
ance (in respect of children educated in secondary 
schools outside Tanganyika). Tour of service 
30-36 months. Low income tax. Generous home 
leave. Further particulars and application forms 
from the Director of Recruitment, Colonial Office, 
London, S.W.1, quoting BCD. 132/8/06/D4. Can- 
didates should state their full names on wees 





SOUTHEND WATERWORKS 
COMPANY 





APPOINTMENT OF ENGINEERING 
ASSISTANT 





Applications are invited from qualified Engineers 
for the post of Engineering Assistant (New Works) 
within the salary range £1200 to £1375. Commencing 
salary depending on experience. 

Candidates should be Associate Members of the 
Institution of Water Engineers, and have had some 
experience in the design of water retaining structures, 
pump houses, and in the laying of large diameter 
mains. 

The appointment, which will be terminable by one 
month’s notice on either side, will be subject to a 
satisfactory medical report, after which the applicant 
will be required to join the Company’s superannua- 
tion scheme. 

Applications endorsed ‘* Engineering Assistant,” 
stating age, qualifications and experience, and giving 
the names of two persons to whom reference may be 
made, should be sent to The General Manager, 13, 
Cambridge Road, Southend-on-Sea, not later than 
the 13th August, 1960. ES4 


PUBLIC APPOINTMENTS 


WEST PARK HOSPITAL 
EPSOM, SURREY 
ENGINEER 


ENGINEER required. Salary : £940 by £25 (1) 
by £30 (4) to £1085 (plus London Weighting). 
Conditions of service as laid down in National 
Health Service Regulations. Appointment subject 
to satisfactory medical examination. The hospital 
accommodates 2000 patients suffering from mental 
illness. Steam is to be provided from a Central 
Boiler House elsewhere. An unfurnished house is 
available at a reasonable rental. 

Applications will only be considered from candi- 
dates who satisfy the following conditions, and who 
possess one of the qualifications listed or an approved 
equivalent qualification. 

Candidates must have had a thorough practical 
engineering training with wide experience in a 
supervisory position of such types of mechanical and 
electrical engineering services as are found in insti- 
tutions and as are appropriate to the responsibilities 
of the post. 

Qualifications : 

Ministry of Transport and Civil Aviation (ex 
Board of Trade) First Class Certificate of Com- 
petency in Marine Engineering. 

Ministry of Transport and Civil Aviation Certifi- 
cate of Service as First Class Engineer. 

City and Guilds full Technological Certificate in 
Plant Engineering (First Class). 

The successful candidate will be directly in charge 
of the engineering services of the hospital ; he will 
supervise the carrying out of works of engineering 
maintenance ; and may also be responsible for the 
design or execution of minor new works either by 
direct labour or contract. 

Applications with full particulars, together with 
the names and addresses of three referees, should be 
sent to the Group Secretary by 30th July, =, . 








REPUBLIC OF THE SUDAN 
RESIDENT ENGINEER 





Applications are invited from suitably qualified 
engineers to fill a vacancy as RESIDENT ENGIN- 
EER, Sennar Burri Project, in the Central Electricity 
and Water Administration, Sudan. The above 
project comprises a 1OMW extension to an existing 
steam station in Khartoum. 180 miles of single 
circuit, 11LOKV overhead line with 4 primary sub- 
stations and a ISMV_ hydro-electric station at 
Sennar. 

Applicants should have extensive experience in 
installation and commissioning of heavy electrical- 
mechanical plant and will be expected to supervise 
contractors in all aspects of the job and particularly 
the erection and testing of the steam and hydraulic- 
turbo generators and their associated equipment. 

The appointment will be on contract for a period 
of three years at a salary of £8.2750 (£S.1=£1. Os. 6d.) 
In addition to the salary a variable cost-of-living 
allowance, at present £S8.187 per annum is payable. 
There is no income tax in the Sudan at present. 

Furnished accommodation is available at a 
nominal rent, approximately £S.200 per annum. 
Free medical attention is provided for the official 
and family. Annual leave accrues at the rate of 
seven days per month on full pay and is granted 
after an initial period of eighteen months has been 
served with the Administration. 

Applications should be made in writing, giving 
particulars of qualifications, experience and age, and 
enclosing copies of two recent testimonials, to the 
Appointments Section, Sudan Embassy, 3 Cleveland 
Row, St. James’s, London, S.W.1 (quoting reference 
4/3200). 

Closing date 15th August, 1960. E5443 





MINISTRY OF AVIATION 


WOOLWICH, LONDON 


TECHNICIAN 


Ministry of Aviation, Woolwich, London, require 
TECHNICIAN to assist in the preparation specifi- 
cations, inspection instructions and compilation of 
technical details for the provision and inspection of 
Land Service Pyrotechnics and associated packages. 
Qualifications : Recognised engineering apprentice- 
ship. N.C., appropriate City and Guilds Final 
Certificate or equivalent knowledge of production of 
pyrotechnics or kindred stores and general inspection 
requirements advantage. Salary £720 (age 26) to 
£900. Application forms from Manager (P.E.2204), 
Ministry of Labour, P. & E. Register, Atlantic 
House, Farringdon Street, London, E.C.4. E5437 


RIVER DOVE WATER BOARD 


ASSISTANT CIVIL ENGINEERS 








Qualified engineers required urgently to assist in 
completing the first stage of a £5 million project, 
including a rolled fill dam and hydro-generation 
plant, and also for the design and construction of 
the second stage, including pumping plant, water 
tower and a 10 mg reservoir. Applicants should 
preferably have some experience in designing in 
reinforced concrete and have waterworks experience. 

Salaries offered within the A.P.T. Scale IV: 
£1065 to £1220. General conditions of Service will 
apply, the posts are superannuable and subject to 
medical examination. 

Applications should be sent to Engineer and 
Chief Executive, River Dove Water Board, Bowling 
Green Street, Leicester, by Friday, 29th a, 
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104 


PUBLIC APPOINTMENTS 


WALES GAS BOARD 


APPOINTMENT OF ENGINEERING 
ASSISTANT (ELECTRICAL) 





Applications are invited for the position of 
ENGINEERING ASSISTANT (ELECTRICAL) in 
the Mechanical Engineers Department, Technical 
Headquarters, Cardiff. 

Applicants should have received a good technical 
education to a minimum standard of Higher National 
Certificate in Electrical Engineering and be experi- 
enced in the preparation of specifications and wiring 
diagrams for the installation of all types of motors, 
generators, switchgear and electrical instruments. 
Experience in the installation of the above associated 
with gas producing and gas transmission machinery 
would be an advantage. 

Experience in LV, MV, and HV supplies would be 
an advantage and the applicant must be familiar with 
all the latest Codes of Practice, I.E.E. Regulations 
and the Electricity Regulations of the Factories Act. 

The salary offered is within A.P.T. Grade 12 of 
the National Salary Scales for Gas Staff (£1006 to 
£1131 p.a.). The position is pensionable. 

The successful applicant will be required to pass a 
medical examination. 

Applications giving the names of two referees 
must be received by the undersigned not later than 
Wednesday, 10th August, 1960. 

Cc. B. MAWER, 


Wales Gas Board, Secretary. 
2, Windsor Place, 
Cardiff. E5463 


PUBLIC APPOINTMENTS 





ST. EDWARD’S (PSYCHIATRIC) 
HOSPITAL 


CHEDDLETON, NR. LEEK, STAFFS 
(1350 BEDS) 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required ; 
practical experience in a hospital is desirable. Salary 
scale £930 rising by 5 annual increments to £1090 
per annum. The person appointed will be respon- 
sible for the satisfactory operation and maintenance 
of the hospital’s engineering services, including both 
mechanical and electrical ; he will also be responsible 
for the supervision of the maintenance of the build- 
ings. Will be required to live in the hospital house 
provided, at a rental. Unless eligible for promotion 
through previous Health Service experience, candi- 
dates should hold one of the following qualifications 
or an approved equivalent :— M.T.C.A. First Class 
Certificate of Competency in Marine Engineering ; 
M.T.C.A. Certificate of Service as First Class 
Engineer ; City and Guilds full Technological 
Certificate in Plant Engineering (First Class) ; Higher 
National Certificate in Mechanical or Electrical 
Engineering. ; 

Applications by 30 July, 1960 stating age and with 
full details of qualifications and experience, together 
with names of three persons to whom reference may 
be made, to The Group Secretary from whom 
further details, if required, may be obtained. Base 








Draftsmen, Structural eS 
cations and experience. 
families. 


Superannuation Fund available. 
ded. 


Full information from:— 


SOUTH AUSTRALIAN GOVERNMENT 


Applications are invited for appointments in the following 
professions in the Government Service of South Australia:— 


Engineers, Civil, Mechanical and Electrical.. £A1170 — £A1920 
Surveyors and Assistant Surveyors .. es 


Commencing salaries within these ranges according to qualifi- 
First class passages provided for selected applicants and 


Good leave conditions (Recreation, Sick and Long Service). 


Agent General for South Australia, 
50 Strand, London, W.C.2. 


Salary ranges 


£A1340 — £A1525 
£A1340 — £A1525 


Houses on a rental basis provi- 


WHiitehall 7471 
E5454 








READER (RESEARCH ENGINEER) 


liaison with industry. 


to a high level. 


READER 


LECTURER 


Please quote J. 





COLLEGE OF ADVANCED TECHNOLOGY 
BIRMINGHAM 


Department of Production Engineering 


Applications are invited for the following posts: 


Candidates must be qualified engineers with experience in research and development in 
production engineering technology to develop post-graduate courses and research projects 
and to be responsible for an important section of undergraduate work. 


PRINCIPAL LECTURER in MACHINE TOOLS AND DESIGN 
PRINCIPAL LECTURER in METROLOGY and QUALITY CONTROL 


Candidates should have good academic and professional qualifications and have had industrial 
experience with technical responsibility in the relevant subjects; ability to develop and co- 
ordinate the teaching and laboratory work; organise special advanced courses and maintain 


LECTURER in PRODUCTION ENGINEERING 


Candidates should be well qualified technically and professionally and have held a responsible 
position regarding some aspects of production engineering technology in industry. Experience 
in development work and experimentation is desirable with ability to develop subjects such as 
Machine Tools, Metrology and Tool Engineering and other production engineering technology 


Salary Scales: 


PRINCIPAL LECTURER (Men) £1,750 - £1,900 


Further particulars and forms of application from the Bursar, College of Advanced Technology, 
Gosta Green, Birmingham, 4. Applications to be received within 14 days of this advertisement. 


K. R. PILLING, Clerk to the Governors. 


(Men) £1,800 - £2,100 


(Men) £1,370 -— £1,550 


E5460 











July 22, 1960 


TENDERS 
MINISTRY OF TRANSPORT 





TRAILER GRITTERS 





The Minister of Transport invites TENDERS for 
the supply of :— 

SIXTY BULK TRAILER GRITTERS 
SEVENTY MANUALLY FED TRAILER 

GRITTERS. 

Copies of the specifications may be obtained from 
the Chief Mechanical Engineer, Ministry of Trans- 
port, Room 401, 21-37, Hereford Road, London, W.2. 

Tenders should be sent in a sealed, registered 
envelope endorsed ‘“‘ Tender for trailer gritters”’, 
but not bearing any name or mark indicating the 
sender, and addressed to the Assistant Secretary, 
Ministry of Transport, 21-37, Hereford Road, 
London, W.2, to arrive not later than 4 p.m. on 
Thursday 11th August, 1960. 

The Minister does not bind himself to accept the 
lowest or any Tender. 

G. G. D. HILL, 


E5451 An Assistant Secretary. 








EDUCATIONAL 











COLLEGE OF AERONAUTICS 





ONE YEAR POST-GRADUATE 
COURSE IN AUTOMOBILE 
ENGINEERING 





Applications are invited for a course which 
begins in October, 1960. Applicants should 
generally be university graduates in science or 
engineering, or holders of a diploma in tech- 
nology, and should have had two years practical 
experience in industry. 

The course will consist of lectures, laboratory 
demonstrations and _ student investigations 
conducted under supervision. he major 
subjects in the course will be thermodynamics 
and engine design, structural design and analysis, 
and vehicle stability and handling. In addition, 
students will attend lectures on general engineer- 
ing subjects. 

Students who successfully complete the course 
will be awarded the Diploma in Automobile 
Engineering (D.Au.E.). 

Further information and forms of application 
may be obtained from The Warden, The College 
of Aeronautics, Cranfield, Bletchley, Bucks. 


E5456 E 





UNIVERSITY OF MANCHESTER 


METROPOLITAN VICKERS 
POSTGRADUATE BURSARIES 





Applications are invited from honours graduates in 
Engineering, Physics of Mathematics for a number of 
post-graduate bursaries of a value normally within 
the range of £350 to £700 per annum, although this 
maximum may be exceeded in certain cases. The 
bursaries are tenable for research and advanced 
study in the departments of Electrical and Mechanical 
Engineering in the Faculty of Science or of Tech- 
nology. Applications, naming the department and 
Faculty in which the candidate proposes to work, 
should be sent not later than August 17th, 1960, to 
the Registrar, the University, Manchester, 13, from 
whom further particulars and forms of application 
may be obtained. E5459 E 





A.M.I.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page, prospectus, free 
on request.—B.I.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. E1I4 £ 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A SMALL BUT SUBSTANTIAL FIRM of 
electro-mechanical engineers in the Hounslow area 
wishes to appoint a fully qualified Chartered Mech- 
anical Engineer with 5 to 10 years’ experience in 
the design and development of precision mechanisms 
An applicant of sufficient calibre will be considered 
for the post of CHIEF MECHANICAL ENGIN- 
EER. A salary of up to £2000 per annum is envis- 
aged and the usual staff amenities apply. Working 
conditions are good.—Applications, which will be 
held in absolute confidence, should be addressed 
for the personal attention of the Technical Director, 
Box TE.475, c/o Hanway House, Clark’s Place, 
E.C.2. E5440 a 
; AN ENGINEERING ASSISTANT 
is required by JACKSON BROS. (OF KNOT- 
TINGLEY) LTD., to be responsible directly to the 
Chief Engineer and to be engaged on the design 
and production of glass bottle mould equipment. 
The post calls for initiative and a good technical 
background, together with practical experience in 
machine-shop layout and modern methods of 
machine tool operation. 
Applications are invited from young engineers with 
a suitable background who are prepared to undergo 
further training and to continue their studies with a 
view to qualifying for the post. 
Please reply, in the first instance stating age, 
qualifications and experience, to : 
PERSONNEL OFFICER, JACKSON 
BROS. (OF KNOTTINGLEY) LTD., HEADLAND 
GLASSWORKS, KNOTTINGLEY, YORKSHIRE. 
E5439 a 
DESIGN DRAUGHTSMAN required to work 
on Marine Propulsion Gears. Vacancies at West- 
minster and also Chesham offices. Permanent, pen- 
sionable positions. Good salaries.—Apply in first 


instance in writing to Technical Manager, Modern 
Wheel Drive Ltd., Lindo Lodge, Cocshamn: Puce. 
1 


A 


THE ENGINEER 
SITUATIONS VACANT 


ASSISTANT CHIEF ENGINEER 


Civil and Mechanical Engineer requireg 
to fill the above vacancy in a large oil Storage 
installation at Thames Haven, Essex, 


Applicants between the ages of 40.45 
should have a degree in engineering, to. 
gether with long-term practical experience 
including administration, planned mainten- 
ance and budgetary control. 


Salary commensurate with age and experj- 
ence. Contributory Pension Scheme. 


Write, giving full details to : 


The Managing Director, 

London and Thames Haven Oil 
Wharves Ltd., 

Bucklersbury House, 

83 Cannon Street, 

London, E.C.4. 


E5431 a 

CHIEF MECHANICAL AND ELECTRICAL 
ENGINEER FOR INDIA. = Applications ap 
invited for the position of Chief Mechanical ang 
Electrical Engineer for an established metalliferoys 
Mine and allied factory under European manage. 
ment in India. Applicants must be corporate mem. 
bers of either Mechanical or Electrical Institutions 
The Engineer selected will have overall responsi. 
bility for all Constructional work and the mainten. 
ance of all Electrical and Mechanical Plant and 
Equipment including Generating Plant. A good 
with house and generous allowances will be provided, 
There is an established Provident Fund and Pension 
Scheme, plus free medical attention, passages, &— 
Write in the first instance giving full details of 
experience &c. to Box JY/60, c/o 95, Bishopsgate, 
London, E.C.2. E5427 4 
DESIGNER DRAUGHTSMAN for special pu. 
pose machine design, in connection with the Rubber 
and Plastics Industry. Applicant must be capable of 
working on own initiative. Experience of Mechan. 
ical and Hydraulic design and Mechanical Handling 
essential. Electrical knowledge an _advantage— 
Apply in writing to BOX No. E5438, ‘‘ The Engineer; 

A 


DRAUGHTSMAN 
required for plant layout work with a medium-sized 
engineering company situated in the south-east 
Essex locality. Previous experience of factory 
buildings general services an asset. The idea 
candidate would be aged between 24-30 years and 
possess O.N.C, or equivalent qualifications. 

This is an interesting position in an expanding 
company which would appeal to a trained ma 
requiring further experience. 

Applications may be made in writing in th 
strictest confidence stating age, qualifications, exper 
ence and salary required to BOX No. E5435, “ The 

eer.” A 
DRAUGHTSMAN (Proposal) for __ interesting 
work on complete Water-Tube Boiler installations 
Apuacomte should have some previous experienc 
of Water-Tube Boiler construction and layout 
Salary according to experience. Contributory 
Pension Fund. Staff dining room.—State (i 
writing), age and  experience.—Staff anager, 
Foster Wheeler Limited, 3, Ixworth Place, London, 
S.W.3. 25 A 
DRAUGHTSMAN REQUIRED for Mechanica 
Engineering Company, Charlton District. Suitabk 
candidate, preferably with H.N.C. or equivalent may 
be offered original development work.—BOX No. 
E2940, ‘** The Engineer.” A 
DRAUGHTMEN are required for interesting 
work on small electric motors of various conventional 
and novel designs in the drawing offices at ou 
Islington and St. Albans factories. An apprentice 
ship or similar sound D.O. experience in mechanicd 
engineering is required, electrical experience # 
advantage. Interviews in London or St. Albans— 
Write in the first case to : Limit Engineering Grow 
Ltd., 64 Essex Road, London, N.1. E2930 4 
ENGINEERING INSURANCE. 
are invited from Mechanical Engineers not ov 
35 years of age, who having served an apprentice 
ship with Crane and Lift Makers have a sound 
theoretical and practical knowledge of Cranes, 
Lifts, Lifting Machines and their maintenance, ati 
are qualified to Higher National Certificate standart, 
for a vacancy as ENGINEER SURVEYOR basedit 
the Stoke-on-Trent district. The position is peft 


anent, pensionable, with salary scale of £800 rising | 


to £1100 per annum, plus expenses and allowance. 
—Apply in own handwriting to BOX No. E5313, 
“* The Engineer.” A 
HIGHLY QUALIFIED ENGINEER requité 
by major cycle manufacturers in India. Must have 
had practical experience in latest production ted 
niques and operation of automats. Excellent salaty 
and home leave arrangements : free furnished hous 
and other facilities. This is an unusual opportually 
for an executive engineer capable of adapting himsel 
to local conditions, who possesses drive and initiatit 
as well as experience and who is seeking a permaneil 
career in Asia. E5418 4 
IMPORTERS REQUIRE REPRESENTATIVES 
already calling on Engineering Concerns to call) 
Welding Cutting Equipment and Machine Tools 
BOX No. E191, ‘‘ The Engineer.” ‘ 
INDUSTRIAL FURNACE CONSTRUCTION 
COMPANY engaged principally in Iron and 
Industry on construction of all types of Furnas 
require SITE ENGINEERS age 30 to 40 years, an 
JUNIOR SITE ENGINEERS age 23 to 30 yeas 
Aggmeents should preferably be qualified engine 
with Iron and Steelworks experience, but 

with sound practical experience will be consideret 
They should be prepared to travel to sites in United 
Kingdom as required. ese are permanent appol* 
ments with participation in Pension Scheme C+ 
probationary period. Salary commensurate Wi 
qualifications and experience, plus bonus.— i 
cations giving personal details, qualifications F 
experience to BOX No. E5362, “* The Engineer. 
MECHANICALENGINEERING DRAUGHT: 
MAN required, with experience of Design iat 
Setting Out of Stone Aggregate Handling, AS 
and Quarry Plants. Required to work in Green¥ 
area. Good commencing salary.—Apply, givish 
details of experience to the Chief Mechanical Eng 


eer, Amalgamated Asphalte Companies Limit 
Pear Tree , Horn Lane, Greenwich, od 


Application | 
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RJTHE ENGINEER 
SITUATIONS VACANT 





MECHANICAL ENGINEER DESIGNER. Civil 
ineering Contractors specialising in foundations 
require good practical man for design and develop- 
ment work. The Company builds the majority of 
its own plant at its St. Albans Depot where the 
poe Me candidate will be based. He will take 
charge of a small Drawing Office, supervise construc- 
tion of his own designs and visit contract sites when 
secessary. Housing accommodation is available 
f required, and a contributory Pension Scheme{is 
operated by the firm.—Apply in. writing, giving 
details of experience and salary required to : Franki- 
ile Limited, Hatfield Road, St. Albans, Herts. 
: E2945 a 


OPPORTUNITY FOR 
STRUCTURAL DESIGNER 


occurs at old-established works in pleasant 
country surroundings. _ : 

The man appointed will be required to work 
for a period as Assistant prior to assuming the 
position of Chief Designer and Estimator in an 
office which undertakes a variety of structural 
steelwork. . ‘ 

Applicants should have a sound experience in 
competitive design of various classes of steelwork 
including buildings. = 
a} “A pension scheme is in operation. Three 
and} weeks annual holiday. 


Tous Write, stating age, experience and salary 
wi | required to : 
ion, | THE FAIRFIELD SHIPBUILDING AND 
onsi- ENGINEERING CO., LIMITED, 
tens CHEPSTOW, MON. 
= E5367 A 
= PERA requires the following additional staff : 
i | MACHINE TOOLS 
$ of | (1) Graduate or equivalent for research into machine 
gat,} tools and power presses. A knowledge of 
27 A instrumentation and experience in hydraulics 
pur- would be an advantage. 
\bber (2) Mechanical Engineer for development work in 
eof} connection with machine tools and_ special 
har} purpose machinery. Experience in design is 
dling} essential. 
“% MACHINE DYNAMICS - 

F Honours Graduate for work on vibration studies 

‘ of machine structures, prototype machine tools, 
sig} = &- Applicants should have some knowledge of 
east instrumentation, and be interested in developing 
ctory | analogue computer techniques for using experi- 
‘del mental results in design studies of advanced 
sani} types of new machine tools. 

AUTOMATION | ; 

nding Graduate or equivalent for research into prob- 


man lems of work handling, machine regulation and 
control, programming, &c., arising in the pro- 
duction engineering field. Experience in dealing 
with production engineering problems and an 
interest in the application of logical methods to 
the analysis of engineering systems would be 
valuable. 

COLD EXTRUSION AND HIGH ENERGY 

FORMING OF METALS . 


(1) Honours Graduate for design studies and funda- 
mental research. Applicants should have some 
knowledge of the theory of plasticity ; a know- 
ledge of metallurgy would also be useful. 

(2) Graduate or equivalent for applied research and 

development work. Toolroom or press tool 

design experience would be an advantage. 

‘} Each of the appointments provide excellent oppor- 

tunities for men with capacity for original thought 

'} and initiative to make an_ effective contribution in 

these important and rapidly expanding fields of 

activity. Good commencing salary with annual 
increments on merit. Superannuation under 

F.S.S.U.—Applications to the Secretary, Production 

Rapaesring Research Association, Melton omens. 
ics, A 


PROJECT AND ESTIMATE DRAUGHTS- 
MAN required capable of handling complete Coal, 
_Ash, and Foundry Mechanisation Schemes. Five- 
| day week three weeks annual holiday, luncheon 
vouchers. BOX No. E5294, ‘* The Engineer.” A 


SALES ENGINEER for London-based U.K. 
Agents leading German Engineering Group. Back- 
ground of Chemical and Process Engineering. 
Experience of industrial centrifuging an advantage 
‘though not essential. Reasonable knowledge of 




















July 22, 1960 


SITUATIONS VACANT 





STRUCTURAL STEELWORK DETAILING, 
DRAUGHTSMAN required for expanding Com- 
pany of Structural Engineers on the South Coast, 
Knowledge of design preferred but not essential. 
Very varied and interesting classes of work.—Write 
BOX No. E2941, ‘‘ The Engineer.” A 


THE BURMAH OIL CO. (PIPE LINES) 
LTD., Britannic House, Finsbury Circus, E.C.2. 
have the following interesting vacancies for 
Engineers for service in India on a major crude 
oil pipeline project. Appointments will be on a 
bachelor basis. 


Salaries free of Indian Taxation will be paid in 
Rupees (equivalent Sterling rates per annum are 
quoted below) and will be related to qualifications 
and experience. Messing and accommodation 
in India will be provided free. 


SUPERINTENDING ENGINEERS 
(THREE) 


Required to supervise inspection of Con- 
tractors’ operations on Main Pipelaying Spreads 
and measurement of completed work and to 
take administrative charge of inspectors on the 
spread. 


Minimum age 30/35. Preference will be given 
to men with mechanical and civil engineering 
qualifications. Previous experience on welded 
pipelines essential. 


Required September 1960. Salary range £2160 
to £2700 p.a. 


PIPELINE INSPECTORS (SIX) 


Required to provide general supervision over 
locally engaged inspectors on_ right-of-way 
clearance ditching, pipe stringing, bending, 
tie-ins, lower and back fill. 


Preference will be given to men with previous 
practical pipeline experience. 


Minimum age 30 years and required by Ist 
October 1960. 


Salary range £1620 to £2160 p.a. 


RESIDENT ENGINEERS— 
RIVER CROSSINGS (TWO) 


Required to supervise inspection of Con- 
tractors’ work on submerged and overhead 
pipeline crossings of rivers and to supervise 
locally engaged inspection staff. Should be 
qualified Civil or Structural Engineers with 
experience of either erection of steel structures, 
piling foundations, cable suspension bridges etc. 
or earthworks, draglines, dredging and well point 
dewatering. 


Age 30 to 40 years. One required immediately 
and one Ist October. 


Salary range £1800 to £2250 p.a. 


CIVIL CONSTRUCTION ENGINEERS 
(TWO) 


Required to supervise setting out and con- 
struction/erection of Domestic and Industrial 
buildings and services. Previous experience of 
contract work of a similar nature essential. 


Minimum age 30 years—one required im- 
mediately and one Ist October. 


Salary range £1620 to £1980 p.a. 


TECHNICAL ASSISTANT (ONE) 


Required immediately to assist Chief Engineer 
on design and technical co-ordination. Should 
be a qualified Mechanical Engineer with previous 
pipeline experience. 


Minimum age 25. Salary range £1620 to 

















German. Starting salary about £750. Applicants £2070 p.a. 
‘0 give details of previous training and practical . 
| Xperience. BOX No. E2952, ‘‘ The Engineer.” A E5453 a 
quired 
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GHTS Engineering design experience of a high technical content is desirable. 
i 28 ESSEX STREET, STRAND, LONDON, W.C.2 Specialised instruction in nuclear science will be given. 

reentwid Housing and superannuation schemes. 

ite Telephone: Central 6565 Please send POST CARD for details to, Personnel Manager (1746/25) 
Lisi Published by Morgan Bros. (Publishers) Ltd. URAEA. ARE. Harwell, Didcot, Berks. aus 
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UNITED"KINGDOM ATOMIC ENERGY 
AUTHORITY PRODUCTION GROUP 


require 


INSPECTION STAFF 


for the Fuel Element Inspectorate, Spring- 
fields Works, Salwick, Near Preston. The 
Inspectorate is responsible for the design and 
inspection of fuel elements manufactured by 
the Production Group for the Civil power 
programme, for export reactors and for the 
Authority’s own reactors. 


FUEL ELEMENT INSPECTOR (Engineer 1) 
Ref. P.158/J1. To be responsible to the 
Assistant Chief Inspector (Fuel Elements) 
for the co-relation of inspection standards 
on all types of fuel elements throughout the 
Works and to maintain liaison with the 
Research and Development and Technical 
Sections. The selected candidate will be 
expected to exercise technical control of a 
large factory inspection staff which includes 
professional engineers in addition to indus- 
trial grades and also to maintain a high 
degree of efficiency of inspection at all 
stages in the manufacture of Fuel Elements. 
SALARY : Within the range £1,880— 
£2,180 according to qualifications and 
experience. 
ASSISTANT FUEL ELEMENT INSPECTOR 
(Engineer Il) 
A Ref. P.159/J1. To assist the Fuel Element 
Inspector in the duties outlined above and, 
in addition, to act as liaison officer with 
visiting Inspectors who will be representing 
the customer for fuel elements. In this 
capacity he will be expected to provide the 
information assuring these Inspectors that 
individual types of fuel elements are being 
made in accordance with requirements of 
the specification. 

SALARY : Within the range £1,370— 
£1,825 according to qualifications and 
experience. 

Qualifications and Experience : Applicants 
must have served a recognised engineering 
apprenticeship and be corporate members of 
a Senior Engineering Institution, or hold 
equivalent qualifications. Experience of 
mechanical engineering inspection and know- 
ledge of the techniques employed in metal- 
lurgy, X-ray and mass spectrometry is 
required together with the ability to utilise 
these services and direct them as an integral 
part of inspection. Candidates should also 
be capable of controlling and organising 
inspection staff of all grades. 
CONTRIBUTORY SUPERANNUATION. 
Staff housing scheme. 


Send postcard for application form, quot- 
ing appropriate reference, to Staff Officer, 
United Kingdom Atomic Energy Authority, 
Production Group Headquarters, Risley, 
Warrington, Lancs. 


Closing date: Ist August, 1960. £5421 a 


SITUATIONS VACANT 





ROYAL VETERINARY COLLEGE. Applica- 
tions are invited from married men for post of 
RESIDENT MAINTENANCE ENGINEER which 
is now available. Candidates must be ex-naval 
E.R.A.s or mechanicians or possess comparable 
experience and qualifications. Salary £675 by £25 
to £725 p.a. Superannuation scheme. Summer 
holiday arrangements will be honoured.—Intending 
applicants should first send addressed envelope (for 
application form and further particulars) to the 
Secretary, Royal Veterinary College, Royal College 
Street, London, N.W.1. 465 A 
SENIOR MATERIAL HANDLING AND 
STRUCTURAL ENGINEERING DRAUGHTS- 
MEN, age 25 to 35, required for Design and Detail 
Work in our Bromley, Kent, and Brighton offices. 
Salaries over rate, commensurate with 
ability and experience. 374-hour week, 3 weeks 
annual holiday (one week granted this year.—Write, 
stating age and details of experience to John Wilson 
and Co. (Engrs) Ltd., 30, Widmore Road, Bromley, 
Kent. E2943 a 


SENIOR MECH. DESIGNERS 
with experience of small mechanisms required. 
H.N.C. preferred but not essential. Hand- 
written applications with full particulars and 
salary required to BOX No. E5374, ‘ The 
Engineer.” 





SITE PLANNING AND PROGRESS 
ENGINEER 
A National firm of chemical engineering 
contractors require a Site Planning and Progress 
Engineer. Age 25-35 Previous planning 
experience desirable but not essential. Duties 
would primarily be on site, but would involve 
liaison with Head Office. Pension Scheme.— 
Applications in writing, giving details of age. 
qualifications and previous experience to 
BOX No. E5342, ‘‘ The Engineer.” 
A 


UNILEVER LIMITED have a vacancy for a 
REFRIGERATION ENGINEER in their London 
Office. Applicants should have received funda- 
mental training in Refrigeration and should have had 
substantial practical experience in this field. It is 
desirable that they should be knowledgeable on at 
least the first two of the following three subjects : 

1. Refrigerated Transport Vehicles. 

2. Large Industrial Refrigeration Plant. 

3. Cold Store Design. 

Candidates should preferably be corporate mem- 
bers of the Institute of Mechanical Engineers, and 
should have obtained a Diploma in Refrigeration 
Engineering. Salary will be compatible with age 
and experience. 

Applications, in writing, giving details of training 
and experience, should be addressed to Head Office 
Staff Department (WF/62), Unilever House, Black- 
friars, London, E.C.4. E5429 a 











UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
AT ORFORDNESS, SUFFOLK 
require 
ENGINEERS and EXPERIMENTAL OFFICERS for a team engaged on 
mechanical environmental testing. This team will be responsible for the 
planning and operation of test rigs with associated assembly, instrumentation, 
data interpretation and recording. 4 
The work is interesting and often complex requiring men with a sound 
fundamental engineering knowledge and alert enquiring minds. The minimum 
qualifications required are Graduate Membership of a Professional Engineering 
Institution for the Engineer posts, and a pass degree or H.N.C. for the 
Experimental Officer posts. Previous instrumentation experience would be 
an advantage. 
Salary : Experimental Officer : £1,045 to £1,285 p.a. 
Engineer III : £860 (at age 25)—£1,175 (at age 34 or 
over)—£1,340 p.a. : 
The Authority’s Establishment at Orfordness offers attractive seaside 
surroundings with excellent recreational facilities and a house or substantial 
assistance with house purchase will become available for married officers 
living beyond daily travelling distance. Generous leave allowance. Super- 
annuation Scheme. ‘ ; 
For application form please send postcard (or letter) to the Senior Recruit- 
ment Officer, A.W.R.E., Aldermaston, Berks., quoting ref. 2723./25. 
E5413 a 








PROFESSIONAL ENGINEER 


required by 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 
to be responsible 

for the design, manufacture, installation testing and commissioning of complex 
engineering equipment associated with RESEARCH REACTORS, to meet 
stringent conditions of temperature pressure and irradiation. The work will 
involve : 

(i) CLOSE LIAISON with SCIENTISTS to FORMULATE REQUIRE- 

MENTS 


(ii) TECHNICAL CALCULATIONS 

(iii) SUPERVISION OF DESIGN, MANUFACTURE and INSTAL- 
LATION of the EQUIPMENT 

(iv) PREPARATION OF SPECIFICATIONS, DESIGN and OPER- 


ATING MANUALS. : 
STARTING SALARY within the RANGE £1370—£1825 p.a. according to 
qualifications and experience. Prospects of promotion to £2180 p.a. 











Enter No. 1051 on reply card 
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MECHANICAL DESIGN 


Substantial engineering company with 
extensive overseas interests requires Mech- 
anical Design Engineer to work in the Leeds 
area on ea 
handling equipment design projects. The 
selected applicant must have outstanding 
technical ability, a mechanical engineering 
degree or equivalent qualification, adequate 
shop experience, and should preferably be 
between 30 and 40 years of age. 

Salary will be attractive, and positive 
promotion to top level is intended. 

Replies should be addressed to the 





STRESS ENGINEER 


DAVEY AND UNITED ENGINEERING 
COMPANY LIMITED 


ENGINEER the largest producers and designers of rolling 
mill equipment in Great Britain require a 

Graduate Mechanical Engineer with ex- 

for LEEDS perience of stressing techniques to expand 


and develop an existing stress section. 

He will be responsible to the Chief Engi- 
neer for the development of standard analy- 
tical approach to general design problems, 
this work will entail the theoretical analysis 
of dynamic machines and structures subjec- 
ted to impact and thermal loading. Com- 
plete research facilities exist for fundamental 
investigations into problems encountered, 
these facilities include a field research team 
equipped to carry out stress measurement on 
working components, research workshop 
together with a photo elastic bench. Know- 
ledge of heavy welded fabrication techniques 
would be an advantage but is not essential. 

Comprehensive amenities, Superannuation 


moving and mechanical 


Managing Director, and will be treated in Scheme. 
strict confidence. 


Apply with full details of age, experience 


and qualifications to:— 
Personnel Department, 
BOX No. E5419 “‘ The Engineer” A 


Limited, 
Darnall Works, Sheffield 9. 








Davy and United | Engineering Company 


E5430 A 





July 22, 1960 
SITUATIONS VACANT 


AN INSTRUMENTATION 
ENGINEER 


is required by 
THE STEAM TURBINE DIVISION OF ENGLISH ELECTRIC, RUGBY 


Applicants should be capable of the co-ordination of 
specification requirements with instrument manufacturers and 
panel makers, and should be able to carry out liaison both with 
customers and consulting engineers. Previous experience of this 
type of work is desirable but it is essential that applicants should 
have at least had practical experience on test rigs. 


Write, giving full details to Dept. G.P.S., Marconi House, 
336-7, Strand, London, W.C.2, quoting reference E1112C. 


E5420 a 


THE ENGINEER 














A leading manufacturing Company has an interesting opening 
for a qualified Engineer. 


Applicants should be University graduates in Chemical or 
Mechanical Engineering and have had some years experience 
in Industry. 


This is an outstanding opportunity for a Senior Engineer who 
wishes to extend his responsibilities. 


An excellent salary will be paid and the prospects of promotion 
are particularly good. 


Please write in confidence giving full details to Personnel 
Manager, Box No. E 2948, ‘‘The Engineer.” 


DEVELOPMENT ENGINEER 


Applications for the post of Senior Development Engineer are invited from 
chartered Mechanical or Civil Engineers, preferably experienced in High 
Vacuum metallurgy and design work. The advertising Company is engaged 
in developing vacuum furnace and high vacuum equipment activities, and 
the post will involve both the approval of specifications and estimates for 
equipment and the control of production for subsequent contracts. An 
ability to apply modern production techniques is therefore necessary. This 
new appointment by an expanding and progressive engineering concern, will 
be located in Lancashire ; it will command a good salary. 

Applications must detail age, education, academic qualifications, experience, 
and should be addressed to : 


Ref. 455, 
The Wallace Attwood Company, 
Chantrey House, 
Eccleston Street, 
London, S.W.1, 
who are acting on behalf of the Company in the first instance. 


E5416 a 
























\a 





Regd. 
MONSANTO CHEMICALS LIMITED 
require 


DRAUGHTSMEN 


for interesting work on chemical plant design in the London Engineering 
Department. 


Applications are invited from men aged 23-27 years, preferably having had 
an apprenticeship and some experience of piping and plant layout. 


Good salaries, bonus and non-contributory pension scheme ; excellent 
working conditions. 


Please send written applications, giving details of age, qualifications and 
experience to: DL 159, Personnel Department, Monsanto Chemicals 
Limited, Monsanto House, 10/18, Victoria Street, London, S.W.1. 

E5444 A 





THE JOSEPH RANK GROUP 





BRITISH BAKERIES LIMITED 


wish to appoint a young 
MECHANICAL ENGINEER 


to take charge of new projects as the senior member of a design 
team, concerned with the development of special purpose machi- 
nery and devices. The successful candidate will be required to 
set up a small drawing office and organise its work. He will be 
responsible to the Consultant Engineer, and be based in London. 


Applicants should be 28/35 and either graduate or chartered 
engineers. Salary according to age, qualifications and experience. 
This is an interesting and progressive appointment. 


Apply with relevant details to:— The Group Staff Manager, 


British Bakeries Limited, 53, Eastcheap, London, E.C.3. , 
E5457 4 


























Senior Development Engineers 


A major company is seeking two experienced senior development 
engineers for interesting work on advanced techniques in industrial 
weighing. 

1. University graduate, or candidate, with H.N.C. and appro- 
priate distinctions, is required with experience in electronics, 
particularly in the design of circuits for servo systems and 
amplifiers. 


2. Aman with experience in investigating the problems related 
to electro-mechanical systems and who possesses a 
university degree or H.N.C. with appropriate distinctions is 
required. Suitable industrial experience in this field is 
essential. 


These are both new appointments and the prospects for extended 
responsibility are excellent. 


Write in confidence, with full details of experience and qualifications, 
to:— 


Works Director: 


W. & T. AVERY, LIMITED, BIRMINGHAM **** 




















rt 


oo 


TECHNICAL SERVICE MANAGER 


Applications for the position of Technical Service Manager are invited from 
men, aged 30/40, having the following qualifications :— 

A good Science or Engineering degree. 

Successful Management experience. 

A balanced interest in current market problems and long term use develop- 
ment. 

Enthusiasm, drive and ability to get on well with people. . 

A practical knowledge of packaging—particularly in respect of Plastic 
and/or Cellulose films would be an advantage. 

The Technical Service Manager will be based on London, W.1., and will be 
responsible for departmental control of Technical Service Representatives, 2 
Laboratory and a Machine Development Section. He will be required to estab- 
lish and maintain first class relationship with the Company’s customers both in 
the United Kingdom and overseas by personal contact where necessary. 
Interviews will take place in London. 

Applications to Personnel Officer, British Cellophane Limited, 
Bridgwater, Somerset. £5370 A 


BRITISH CELLOPHANE LIMITED 


require a 
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George Angus and Company Limited 
DESIGN DRAUGHTSMAN 


Continued expansion of Company activ- 
ities at our Rubber and Plastics Factory 
has led to our requiring the services of a 
draughtsman having responsible experience 
of production machinery design and layout, 
preferably obtained in the rubber industry. 
A wide range of industrial products is made 
at the Works including general and braided 
hose, conveyor and transmission belting. 

A sound general engineering background 
js essential. Possession of H.N.C. in 
mechanical engineering is an advantage, 
but men with good practical experience 
are also invited to make application. 

The vacancy is a senior one and the 
successful candidate will have ample oppor- 
tunity to exercise initiative and ingenuity. 
Commencing salary is attractive and there 
js an annual review. Group Pension 
Scheme and housing assistance. 

Initial interviews for selected candidates 
can be arranged in their home towns if 
requested. ; : ” 

Please send full details of age, education 
and experience to Personnel Officer, George 








THE STEEL COMPANY OF 
WALES LIMITED, TROSTRE 
WORKS, LLANELLY 


Require 


DESIGNER 
DRAUGHTSMEN 


not under 24 years of age, preferably 
possessing the Higher National Certificate 
in Mechanical Engineering - able to work 
from first principles, also able to develop 
ideas. 

Applicants must have served a bona fide 
apprenticeship, and preference will be 
given to those who have also had experience 
in heavy engineering. 

Good working conditions ivcluding 
sports and canteen facilities. Free life 
insurance and contributory pension scheme 
available. 

Salary range according to age, qualifica- 
tions and experience. 


Apply, giving full details, to: 
The Supt. Labour and Wages, 
The Steel Company of Wales Ltd., 
(Tinplate Division), 


WORKS, PLANT or 
MAINTENANCE 
ENGINEER 


having a wide knowledge of Machine Tools 
and Equipment, General Factory Plant and 
Machinery, Boiler Plant, Service installations 
etc. is invited to apply for interesting 
specialised professional consultant work 
throughout the U.K. in connection with a 
wide range of trades. 


Successful applicant will be based on, and 
be required to live in, London. 


Age to be between 28 and 35 years. 
Very good salary coupled with good 
prospects. 


Hand write brief, but comprehensive, 


CIVIL ENGINEERING 
ASSISTANT 


who has suitable qualifications and experi- 
ence is required for planning and design 
work associated with cement works cons- 
truction, salaries in accordance with ability 
and experience; staff profit sharing scheme 
and pension fund, excellent welfare and 
canteen facilities, very good working con- 
ditions. Interviews by appointment only. 


Please apply: Chief Engineer, G. & T. 
EARLE LIMITED, Wilmington, Hull. 


*A member of the Blue Circle Group’ 


E2939 a 















































Angus & Co. Ltd., Walker Works, St. Carmarthen Road, details to Box No, E2949 “The Engineer.” 
Anthony’s, Newcastle upon Tyne, 6. Swansea, Glam 
E5446 A E5445 a rn 
AVE 
oe 
= DRAUGHTSMEN 
MULLARD SOUTHAMPTON WORKS Draughtamen are required atthe Midland 
Research Station, Solihull. 
The duties are interesting and will include 
have a vacancy for a work on the design of pilot and prototype 
plant associated with the development of 
G R ADU ATE EN GIN EER new high-pressure processes for the produc- 
tion of town gas. 
| Candidates should possess at least an 
| to join their rapidly expanding Plant Department. The department services O.N.C. certificate in Mechanical Engineering. 
\} s * ° : The salary for the appointments, which 
fan establishment concerned with research, development and quantity production are pensionable and subject. to medical 
|| of transistors, and the post calls for a man capable of progressing to a senior examination, will be within the range of 
| appointment. A post graduate apprenticeship or sound practical experience ee 
| are therefore essential. _The position offers an opportunity to extend practical Anttiealinn, sidlen diy dhetiin ead 
|| knowledge in a very wide variety of engineering services within a large and experience, should és essed to the 
| expanding group of companies. aay Reno Spe 
WEST MIDLANDS GAS BOARD, 
Please apply in writing to the Plant Personnel Officer, Mullard Southampton 4, Siassitien Cieiiih: ihitieitan iain 0. 
Works, Millbrook Industrial Estate, Southampton, quoting the reference C.14. 
\ - . . . 
| “ Mullard ” is the Trade Mark of Mullard Limited. E5458 A ome a 
— - 
SOUTH WALES 
(1) Senior Engineering Assistants, BARRY. —Experience in design, specification, con- 
£1,150—£1,330 p.a. (Corporate Mem- struction and execution of general civil 
bership Institution of Civil Engineers) engineering works preferably with knowledge 
n of dock and harbour installations. 
, (2) Engineering Assistants, BARRY & —Assist in preparation of drawings, estimates 
1- CARDIF Up to £1,034 p.a. accord- and contract documents for docks civil 
ing to experience (Graduates of Institu- engineering works. 
0 tion of Civil Engineers) 
ye (3) Engineering Assistants, BARRY, —Experience in preparation of schemes and 
CARDIFF NEWPORT. Up to estimates for general civil engineering 
n. £948 p.a. according to experience. construction. Some experience on works. 
ms stigner National nig ” » ae . . “ 
, ngineering Assistant, BA ; pto —Knowledge of permanent way work wit 4 : 
d £948 p.a. according to experience. experience in surveying and design of layouts, Full Chemical Analysis and Tests, 
e. (Higher or at least Ordinary National calculation for point and crossing work, 
Certificate). requisitioning of materials. Survey the Site 
Contributory superannuation scheme and certain rail travel facilities. id 
Applications giving age, education, training, experience and qualifications not later than 
I; 3rd August to :— 
Chief Docks Manager, British Transport Docks, Pierhead Building, 
5457 A 


‘om 


astic 


Cardiff, Glam. 


E5450 a 








| SITUATIONS WANTED 








CHARTERED MECHANICAL ENGINEER 
with Degree, seeks executive position. Age 35. 
Works Apprenticeship. D.O. training. Experienced 
Design, Tendering, Sales and Works Management. 
—BOX No. E2944, “ The Engineer.” B 
B.SC., A.M.I.MECH.E. Varied mechanical and 
ancillary struct. experience in gen. mech. and some 
civ. eng. plant ; planning, development and execution 
of novel equipment and projects ; patent work, 
interest commercial side.—BOX No. E2950, “‘ The 
Engineer.” B 


MECHANICAL ENGINEER, A.M.I.Mech.E., 
aged 36, executive experience with large ramified 
organisation in plant design, manufacture and 
maintenance, factory layout and works engineering, 
seeks position of increased responsibility and 
remuneration with progressive industry in the South 
London Area.—BOX No. E2955, ‘‘ The Engineer.”” B 





| FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House Grosvenor Place, 

Wii, E103 k 











MISCELLANEOUS | 














AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


DIVISION OF BUILDING RESEARCH 
ENGINEER /MATHEMATICIAN 


The Organization’s Division of Building Research invites applications for a position as 
ENGINEER/MATHEMATICIAN from Honours graduates in Engineering or Science with 


th 


mathematical ability at a high level and some years of post-graduate research experience. Through 
Co-operation of firms in the building industry the Division has one large experimental fiat 
Plate structure and a second is proposed. All aspects of stress distribution and deflexion of 


these structures are to be studied under all types of load, and eventually tested to failure. The 
appointee will be responsible for the theoretical behaviour of flat plates and for the analysis and 


Interpretation of results. 
€xperienced programmers on the staff. 


The Division has access to an electronic digital computer and has 


ARY : Dependent on qualifications and experience within the ranges : £41510 to £A2265 


Pa. or £42395 to £A2720 p.a 


Promotion within C.S.1.R.O. is by merit and may ultimately go beyond the upper limit of the 
Scale within which the original appointment is made. 

Fares paid. Further details of conditions, etc., supplied on application to : 

Mr. E. J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Officer, Africa 


House, Kingsway, London, W.C.2, 


eee applications (quoting Appointment No. 390/277) should be addressed by the 20th hee. 


2A 








TRADE EFFLUENT 





Where treatment is necessary we fully investigate 
both your present and potential requirements, make 


Plan, Design and Execute the complete work, 


to best meet the needs of the situation and the 
requirements of the Authorities. 


Experienced Chemists, Engineers and Civil Per- 
sonnel give close attention to all aspects of the 


question. 


A resume of your problem will receive prompt 


and personal attention. 


H. E. C. LIMITED 


BUCKINGHAM CHAMBERS, :45, VIVIAN AVENUE, 
HENDON, N.W.4. Telephones: Hendon 6271/2 


E5428 1 
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MISCELLANEOUS 


LUSOL 
KILLS RUST AND LUBRICATES 
LUSOL The Rust Solvent is invaluable for 
Dismantling, Repairing and Overhauling 
Engineering Equipment. Obtainable from 
your usual Supplier. Enquiries to the manu- 
facturers :— 


The Great Eastern Oil Co., Ltd., 


372, Scotland Street, Glasgow. Tel.: South 2207 
E184 1 








BUSINESS OPPORTUNITIES 











A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor’ Engineering; Garage; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property (specially prepared for each 
trade).—BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2. 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read “* ADVANTAGES OF 
TRADING AS A LIMITED COMPANY ” (3s. 
post free) ; Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp duties. 
E182 o 





REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 

Write to the MANAGING DIRECTOR, 
REMPLOY LTD., 25-28, BUCKINGHAM 
GATE, S.W.1, or telephone VICtoria 6621 
(12 lines). 


E9665 o 








BUSINESSES and PREMISES 





COVENTRY 
Close City Centre and Main Line Railway 
Station) 
SINGLE STOREY FACTORY 


71,000 Square Feet 
Freehold for Sale 
Part north lighted. Central Heating. 
Loading Bay. Good Yard Space 
Travelling Cranes in one section 
12,000ft. Cost of Works War Damage 
Payment outstanding. Particulars of : 


HENRY BUTCHER & CO., 
73, CHANCERY LANE, 
LONDON, W.C.2. 
Tel.: HOLborn 8411. 


E5464 i 








DRAWING & DESIGN 
SERVICE 














F. G. ANSTEE & 
PARTNERS Ltd. 


4/6 PALACE STREET 
LONDON, S.W.1. 


TELEPHONE: Vic 6151 & 4234 


CAN GIVE IMMEDIATE ATTENTION 
TO YOUR NEED FOR FIRST CLASS 
ENGINEERING DRAUGHTING 
PLANNING & DESIGN. 


STAFF ARE SECURITY CLEARED FOR WORK 
ON GOVERNMENT SITES INCLUDING SHIPS. 


E2947s 














PATENTS ' 











THE PROPRIETOR of British Patent No. 709958, 
entitled “IMPROVED PLUG CLOSURES FOR 
HAND AND LIKE HOLES IN PRESSURE 
VESSELS ” offers same for license or otherwise to 
ensure practical working in Great Britain.—Inquiries 
to Singer, Stern and Carlberg, 140 S. Seereers, bron 

H 


Chicago 3, Illinois, U.S.A. 





SUB-CONTRACTING 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E187 mw 





| MACHINERY Etc. WANTED 








A SECOND-HAND 5-TON MOBILE CRANE, 
good condition, must be cheap, full details to 
DEXINE Rubber Company Ltd., Rochdale. E5447 F 





| FOR SALE 


600 


2500kW, 6600 volts, 3-phase, 50 cycles, condensing 
STEAM TURBO ALTERNATOR SET incorpo- 
rating turbine by Hick Hargreaves, designed to 
work with steam at 185/200 p.s.i.g., 500/600 deg. F 
temperature, speed 3000 r.p.m. Direct coupled to 
alternator by Lancashire Dynamo & Crypto, with 
switchgear. Set complete with Hick Hargreaves 
condenser, for cooling water at 80 deg. F. 


625kW, 400 volts, 3-phase, 50 cycles, back pressure 
STEAM TURBO ALTERNATOR SET incorpo- 
rating turbine by Belliss & Morcom, designed to 
work with dry saturated steam at 150 p.s.i.g., 
exhausting against 151lb. back pressure, speed 
r.p.m. Direct coupled through reduction 
gearbox to alternator by Lancashire Dynamo 
Crypto, with exciter and switchgear. 


500kW, 400 volts, 3-phase, 50 cycles, back pressure 
STEAM TURBO ALTERNATOR SET by British 
Thomson. Houston, incorporating turbine rated to 
develop the above output when supplied with 
steam at 300 p.s.ig., 150 deg. F. superheat, 
exhausting against 60 lb. back pressure. Makers 
advise this set will give 400kW, with our modifica- 
tion, when supplied with steam at 150 p.s.i.g., 
exhausting against 15 lb. back pressure. Direct 
coupled at 3000 r.p.m. to alternator, with exciter 
and switchgear. 


300kW, 400 volts, 3-phase, 50 cycles, STEAM 

ENGINE DRIVEN ALTERNATOR SET incor- 
porating Belliss & Morcom compound engine, 
rated to develop 435 h.p. when supplied with 
steam at 215 p.s.i.g., exhausting against 25 Ib. back 
pressure. Direct coupled at 375 r.p.m. to alternator 
by Crompton Parkinson, with exciter and switch- 
gear. 

Size No. 8, Fraser WATERTUBE BOILER, 12ft. Cin, 
high by 7ft. 3in. wide by 9ft. 6in. long, designed for 
120 p.s.i.g. working pressure, evaporation 2500 
Ib/hr. from and at 212 deg. F. Complete with 





chimney. 

FOUR modern unused, Size No. 14., Spencer 
Hopwood VERTICAL MULTITUBULAR 
BOILERS, each 10ft. 3in. by 4ft. 6in. diameter, 
working pressure 120 p.s.i.g., 1320 lb/hr. evapora- 
tion with cold feed. Complete with standard 
fittings and mountings. 


GEORGE COHEN 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 


(Pudsey 2241) E203 G 





SECONDHAND MCLAREN 
WINDLASS CABLE PLOUGHS 


The Sudan Gezira Board, Barakat, Republic 
of the Sudan, have a number of SECOND- 
HAND MCLAREN WINDLASS CABLE 
PLOUGHS together with a quantity of necessary 
spares available for sale. Will interested firms 

please apply to the 


London Representative, 
THE SUDAN GEZIRA BOARD, 
3-5, CLEVELAND ROW, ST. JAMES'’S, 
LONDON, S.WI, 


for copies of 
of Sale. 


Specification and Conditions 


E2951 G 





FOR SALE. Three—mild steel cylindrical Oil 
Storage Tanks 11ft. by 18ft. flat bottom, coned top 
tin. thick plating electrically welded constructions 
throughout with fittings and accessories. Available 
for examination at the London Hospital, White- 
chapel, E.1, on application to the Chief Engineer.— 
Offers to be in writing to the House Gover::or. 

E5448 G 


“ HOLROYD” RIVET PUNCHING MACH- 


INE for sale. Motorised, toggle action, with power 
lift to table. Capacity, tin. diameter rivets. Cap 
Sin. Table 13hin. by 8in. Electrics for 350/440/3/50. 


—Photo, &c., from F. J. Edwards Limited, 359, 
Euston Road, London, N.W.1, or 41, Water Street, 
Birmingham, 3. E5462 G 


“CRAIG & DONALD” DEEP GAP GUILLO- 
TINE for sale. Capacity 14ft. by tin. Gap 12tin. 
Automatic hold-down and gauges. Treadle clutch. 
Weight approximately 11 tons. Motor drive 440/3/50 
—F. J. Edwards Limited, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham, ens 

G 





FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 lb. w.p.; reconditioned 9ft. 
down to 3ft. dia.; Economic 4ft. to 11ft. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstubes, all sizes. 
AIR COMPRESSORS.—tTwo Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors ; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 lb. pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 


MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Soles Diesel/Electric, solids, 
1945 ; 4-ton Jones KL44, diesel, 1950 ; 3-ton Jones 
** Super 40 ”’ diesel, pneumatics (3). 


OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft. 
3in. span, 6-ton auxilliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; Wharton, 74-ton, 
25ft. span, 400/3/50; 5-ton Henderson, 24ft. 
Tin. span, 1946 ; 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel; 4-ton Morris, 19ft. 
ae d.c. (3) ; majority of the above are 
unused. 


DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 


RAIL CRANES.—18-ton Brownhoist, steam, 5O0ft. 
jib ; 10-ton Grafton, 34ft jib., diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, SOft. 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941 ; Logan Battery-operated, 24in. 
gauge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 lb. X 24in. gauge track, Bogies, Wagons, &c. 


STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. 14in. galvanised ‘‘ A,” ; 20,000ft. 
scaffolding ; 30,000ft. 3in. black; 15,000ft., 
each 6in., 3/16in., 4in., 5/16in., unused ; 5000ft., 
8in. unused ; 2000ft., 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by fin. welded, unused ; 
1000ft., 30in. by #in. welded, unused ; 2500ft., 
27in. welded flanged ; SOOft., 36in., unused ; 
500ft., 42in. by jin. riveted ; 100ft., 48in. by 
gin. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on reauest. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B’ Spigot and 
Socket, unused. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 


MACHINE TOOLS—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
tin. ; Berry Bending Rolls, 7ft. by din. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table ; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA Sciaky Spot Welding Machine ; 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by 4in. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
Bliss 70-ton power press. 

SLING ENGINEERING WORKS 
Phone: Coleford 2271/2. E106 G 
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FOR SALE 


NEW STOELTING Motorised Plate Bendiy 
Roller, for 400/440/3/50 supply, top roller housin 
swings down for withdrawal of cylinders, capaci 
10ft. by #in., diameter of top roller 9.9/16in 
bottom rollers 7.11/16in., weight approximately 

cwt. 


TWO NEW _ BESCO Type F, Hand-Operate 
Universal Swing Beam Folding Machines with 
high lift clamping beam and adjustable bed, with 
adjustable angle stop for repetition bending 
maximum working length 80}in., capacity mil 
steel 14 S.W.G., weight approximately 27} cwt, 


PELS All Steel Double-Ended Angle and Tee Iron 
Cropping Machine, motorised for 400/440/3/5 
supply, crops angles 7in. by 7in. by din, tee 
64in. by 64in. by jin. on the square and on the 
bevel, weight approximately 75 cwt. 


CRAIG & DONALD Type 6-26, Double-Side 
Power Press, motorised for 415/3/50 supply, 
pressure exerted 150 tons, stroke Sin., between 
uprights 26in., bed to guides 14jin., bed 26in. by 
304in., hole in bed 20in. by 21in., weight approxi. 
mately 94 tons. 


JOHN HANDS Double-Sided Friction Screw Pres, 
motorised for 400/440/3/50 supply, pressure 
exerted approximately 60 tons, maximum stroke 
18in., between uprights 374in., bed to guides 7in, 
tee slotted bed 36in. by 46in., weight approxi. 
mately 94 tons. 

PELS Double-Ended Universal, Punching Shearing 
and Section Cropping Machine, motorised fo 
400/440/3/50 supply, punches up to 1 jin. diamete 
by lin. thick, depth of punch gap 24in., shear 
flat bars up to lin. thick, crops rounds, tee, 
squares and angles in proportion, weight approxi. 
mately 8 tons. 


RHODES No. 21 size Inclinable Power Press, motor- 
ised for 420/3/50 supply, pressure exerted 30 tons, 
stroke 34in., bed 28in. by 184in., hole in be 
16in. by 12in., with automatic safety guard, 
weight approximately 47 cwt. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained, 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 
And at 
LANSDOWNE HOUSE, 41, WATER STREEI, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 ¢ 
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ECONOMIC BOILERS 
COCHRAN “SINUFLO” double-pass 10ft. Sin. 
diameter by 15ft. 8in. over tubeplates ; evap) 
16,800/18,000 lb/hr. 120 p.s.i. with chimney ani 
induced draught fan. 
JOHN THOMPSON treble-pass 11ft. diameter b) 
16ft. over tubeplates evap. 14,500/15,000 lb/hr, 
120 p.s.i. with induced draught fan. 
FOSTER YATES AND THOM double-pass 9ft. ‘ia 
by 15ft. 6in. over tubeplates, 12,000 Ib/hr., 160 psi 
DANIEL ADAMSON double-pass 9ft. 9in. dit) 
meter by I5ft. 6in. over tubeplates 10,000 lb/hr, 
160 p.s.i., with induced draught fan. ; 
JOHN THOMPSON super economic Dft. it 
diameter by 14ft. over tubeplates, 120 p.s.i. will 
induced draught fan. 
The above with all fittings and mountings, suitable 
for coal- or oil-firing. 


GEORGE COHEN, 
SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 

(Pudsey 2241). 





E202 6 








RICHARDS 7FT. SWING DOUBLE 
COLUMN VERTICAL BORER 
Admits about 3ft. height of work. All geared. 

M.D. 440/3/50. 


’ /50. 
H. BELL (MACHINE TOOLS) LTD. 
WALTER STREET, 


LEEDS, 4. 
Tel.: 637398. 
E105 G 





AIR COMPRESSORS 


C.f.m Make Ibs. p.s.i. Type  H.p. 
300 ... Broomwade ... 5 100 EH.241' 75 
270 ... Broomwade ... 100 EH.240 55 
210 ... C.P.T. ... ... ... 100 PB-4-210 50 
200 ... Belliss & Morcom 100 — 49 
200 ... Broomwade ... . 100 D.23 45 
100 ... Reavell ... .. 100 DSA6E 25 
S. 
THO* W. WARD LTD. 
ALBION WORKS - - - - - - SHEFFIELD 


‘Phone : 26311. ‘Grams : “ Forward ” 


E215 


TWO LOCOMOTIVES 
FOR SALE 


New 200 hp 4 wheel Diesel 
Locomotive almost ready for 
delivery. Gardiner Engine 
Wilson Gearbox. Attractive 
price for quick sale. 


200 hp Demonstration Model 
Locomotive (6 months use) 
rebuilt equal to new and 
guaranteed. Gardiner Engine 
Wilson Gearbox. Delivery by 










arrangement, 
BOX No. E5366, “ The 
Engineer.”’ 
G 
— 
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jib, pneumatics, very good working order. £3425 
|BUTTERS 7-ton ELECTRIC DERRICK, 120ft. jib, 
ufos Condition. £1750. 
ORGAN 7-ton 3-motor ELECTRIC DERRICK, 
























120ft. jib, power bogies. £6000. 

prio R-HUBBARD 7}-ton STEAM LOCO, SOft. 

iesel BUTT . 4ft. in gauge, S.L.I. £2950. 
y for ne Sod 10-ton STEAM DERRICK, 120ft. jib, 

‘ Ss, 

agine JBNEALS QM 4/6-ton MOBILE, SOft. jib, Ruston 
ctive ANDER pneumatics, overhauled recently. — 
1 t 





UeRSON 10-ton’ STEAM DERRICK, 
BUY 800d condition. £3000. 


jibs 







fodel 


pee Pneumatics, 1950. 

an MORGAN 15-ton STEAM DERRICK, 
ngine HEND. new 158, on bogies. £8750 
ry by DERSON 





































EVEKEg: 1951, very good condition. 





Will lift 31 
Various extras, used 10 months only. 
“FOR A 
' FOR 






£2650. 








‘ The 





PLANT REGISTER. 


Furthe 
ondon, . details : 










Telephone : 





ViCtoria 7531, 





O80, 9886 (15 lines). ; E10 














TERS 10-ton ELECTRIC DERRICKS, 120ft. 

COLES TpproPelied bogies, Overhauled. £3750 each. 

12}-ton MOBILE, 80ft. jib, Perkins engine, 
£5000. 

120ft, jib, 


15-ton ELECTRIC DERRICK, 


TI2ZA ALL ELECTRIC TOWER CRANE, 
ft. at 21ft. radius to 101ft. belgie. with 


sCOMPREHENSIVE LIST OF PLANT 
FREE ALE AND HIRE SEND FOR VALES 


14, Lower Grosvenor Place, 
3501, 
7G 











TEMple Bar 7471 


FOR SALE | 


HYDRAULIC PRESSES 
OF ALL TYPES 


10,000-ton Hydraulic fizee Forging Press, bed 
13ft. by 8ft. stroke, 3in., with accumulator 
and pumps, approx. alates 1300 tons. 

4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in. with self-contained 
pumping unit. 

3000-ton Heavy Forming or Drawing Press, table 
10ft. 6in. by 6ft. 

an Forging Press, bed 8ft. by 8ft. I1ft. day- 
ig 

1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. 











500-ton Flanging Press, vice rams, table 10ft. dia- 
meter. 
REED BROTHERS (ENGINEERING), LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S. 
Tel : Woolwich 7611/6. E5388 G 








Application for catalogues, available 14 days prior to date at sale should be meade only to the 
auctioneers shown above (price of catalogue Is. 0d.—P.O. only. 
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| FOR SALE | 


FRED WATKINS 
(ENG!NEERING) LTD. 





Press, 
motors. 


motors (5 available 


and motors. 


Fielding 500-ton Vertical Downstroke Hydraulic 
2in. by 36in. platens, with pumps and 


Fielding 200-ton oy 3ft. stroke, with pumps and 


Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 





| FOR SALE | 





150 H.P. FOWLER DIESEL MECHANICAL 
SHUNTING LOCOMOTIVE, new q 
4ft. 84in. gauge. Price £2250. 


F. BURRILL AND CO., 
235a eee Road, Cardiff. 
Tel.: 26100. 





1S PLAN FILING YOUR PIDGEON ? Then 
you must consider our “* ECONOMY ” Plan Chest, 





E5404 Gc 


Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 


FRED WATKINS ENNeR ANG), 
co Los. 


ah Te. 
LEFORD, EIS1 





STEEL FRAMED BUILDINGS FOR SALE. 
8ft. to 400ft. clear widths, as Workshop, Storage 

ildi &c.—Please write details of 
Hobart 
E176 G 


Hangar Buildings, 
requirements : ellman Hangars, Ltd., 
House, Grosvenor Place, London, S.W.1. 








Britain’s finest value in drawing office furniture. 
vou Elephant size only £25 10s.—other sizes 

May we send a sample on approval ? 
GLENHILL Yoftice Furniture) LTD., (Dept. WE), 
Green Lane, Hounslow, Middlesex (HOU 7281-7.) 
375 G 


ONE SET WESTON PULLEY BLOCKS 
S.W.L., 2 tons 13 cwt. (tested to 4 tons) with 48ft 
Chain for 12ft lift. Shop soiled but unused (at less 
than 4 new price to clear) £12-10-0 plus carriage.— 
Asbestos and Engineers Supplies (Cotsnestes | Ltd., 
72, East Hill, Colchester. ES41S Gc 
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THIS 


FREE 


BROCHURE 
WILL HELP «@ 
TO SOLVE 
YOUR 
BELT DRIVE 
PROBLEMS 













This new 12 page 
colour brochure 
fully explains in 
word and picture 
the Miraclo Nylon- 
Core Belt — the 
y belt that performs 
J y miracles. 





Write to- day 
Brochure No. 200 is FREE — 
Send for your copy today NYLON BELT WITH CHROME LEATHER DRIVING FACE 
STEPHENS BELTING CO. LTD. SNOW HILL, BIRMINGHAM, 4 


Northern Office and Works: IRA STEPHENS LTD ° Ashton-under-Lyne Lancs 
Enter No. 1101 on reply card 











Need a 
new broom? 


After a while, even the finest 
equipment begins to show its age. 
When orders are coming in fast, and 
peak efficiency is vital—are you 

sure you’re equipped to keep up with 
your competitors? 


Perhaps UDT can help. 





“AWAD A 
i 





UDT helps you replace old equipment, 
add new, out of income. 

Which often means it pays for itself 
out of increased profits. 





wmniod ‘: 


A nice business-like way to do business. 


If you think UDT could help you, 

get in touch with the Manager of your 
nearest UDT office—the address is in 
your local directory. 
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(Commercial) Limited 


United Dominions House 
Eastcheap « London - EC3 
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| © Small 


stream pressure. 


less steel). 


* Easy maintenance. 
® All-metal construction. 


guaranteed. 


Immediate Delivery 





® Self-cleaning spherical valve. 
* Renewable seating (in gunmetal or stain- 


* An integral strainer is fitted. 


® Materials and craftsmanship 


Write for details today... 
fully illustrated descriptive leaflet and complete details on request to :- 


SAMUEL BIRKETT LID 


QUEEN STREET, HECKMONDWIKE, YORKS. 


Telephone: 1241 (3 lines) Telegrams: Brass, Heckmondwike. 
Non-Ferrous Founders and Engineers 
Specialists in SPRING RELIEF AND SAFETY VALVES AND ALLIED FITTINGS 





Established 1864 


Trouble-free BIRKETT 470 


Reducing Valves 


: downstream pressure variation, 
irrespective of flow demand, up to the 
maximum rated capacity. 


® A tight closure when there is no demand. 


* Negligible variation of the downstream 
pressure due to variations in the up- 












for air 
water 
steam 
or other 
gases/ 
liquids 
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AND 


STAFFORDSHIRE - 


Tel. 


WHITE IRON 
NON - FERROUS 


For all Engineering trades 

* To B.S.S. or customer’s own 
specifications. 

%* Floor moulded up to 5 tons. 


%* Machined to your drawings 
if required. 


The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, 


BRIERLEY HILL 77254 
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ELEVANJA — 
BRAKES 


with PIVOTED SHOES 


for easy adjustment & even wear 





* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 





Dustproof, flameproof, weatherproof 


etc. 


ELLISTON, EVANS & JACKSON LTD 
LONDON & BRIDGWATER 
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ARCH PRESSES 


PATENT APPLIED FOR 


COMPACT-ROBUST-RELIABLE 
SIMPLE TO CONTROL ..... 


Here is the Prestige Arch Press 
—a cold flow forging press that feature 
for feature is better and cheaper than 
any press of its type in the world. 

A variable calibrated pressure 
control valve enables accurate pres- 
sures to be pre-set. Cycle times are 
reduced by a 3-position control lever, 
the neutral position holding the ram 
where required. 








* Anumber of these Pres- | 
The small floor area occupied by tige Arch Presses are being | 


° a % supplied to British Ropes 
this press offers important economies Ltd. for the SUPERLOOP } 


in factory space. mechanical splicing of wire 
rope. : 


Standard Arch Presses in the PRESTIGE Range 


CAPACITY | DAYLIGHT | STROKE | TABLE SIZE | FLOOR AREA 





500 TON 24’ 6’ 19” x 14’ 32” x 24’ 





1,000 TON 24’ 12” 36’ x 36’ 54’ x 36’ 
MANUFACTURED BY 


WILLIAM JONES LTD! 


WESTMOOR STREET, CHARLTON, LONDON, S.E.7; 
TELEPHONE GREenwich 3821 


SEND FOR 
SPECIFICATION LEAFLET PAI. 
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GASKETS - WASHERS - SHEETS 
SYNTHETIC and RUBBER MOULDINGS 
and EXTRUSIONS. 


KAUTEX LIMITED 


ELSTREE WAY - ELSTREE - HERTS Telephone: ELSTREE 1777/8/9 & 1770 
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KNOW 
YOUR 
BEARINGS 





Apprentices 
Draughtsmen 
Designers 
Production Engineers 
Purchasing Officers 


No | The Ball Journal 


Naturally the series begins with the single row ball 
journal bearing, the engineer’s ‘‘maid-of-all-work’”’, it 
being by far the most used of all bearing types. 


It is intended primarily for dealing with journal 
loads but is also quite suitable for taking thrust loads 
in either direction with or without journal load. The 
balls run in deep raceways or tracks designed to afford 
maximum support consistent with freedom inrunning. 





The latest manufacturing techniques enable us to 
produce an even better bearing by improving track 
geometry and track finish, as well as the accuracy of 
the assembled unit. The ball journal is also supplied 
slightly smaller on the outside diameter for location 


duty. 
HOFFMANN BALL JOURNALS IN INCH SIZES—LIGHT AND MEDIUM WITH 
are made in the following sizes:— TAPERED SLEEVE 
IN INCH SIZES—EXTRA LIGHT, LIGHT IN METRIC SIZES—NARROW TYPE, LIGHT 
AND MEDIUM AND MEDIUM 
IN METRIC SIZES—LIGHT, MEDIUM AND HEAVY IN INCH SIZES—SMALL BALL JOURNALS (S TYPE) 
ifacturers of Precision ball and roller bearins established 1898 





THE CTS MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


y O@ TELEPHONE: 3151 (SEVEN LINES) TELEGRAMS: HOFFMANN, CHELMSFORD, TELEX 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 


As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 


Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


e 
SO-ISpeeaic 
THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 
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